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1. Introduction 

GHD Services Inc. (GHD), on behalf of the International Paper Company (IPC) and McGinnes 

Industrial Maintenance Corporation (MIMC; collectively referred to as the Respondents), submits to 

the United States Environmental Protection Agency (EPA) this Draft Second Phase Pre-Design 

Investigation Work Plan (PDIWP-2) for the San Jacinto River Waste Pits Site in Harris County, 

Texas (Site). This work plan was prepared pursuant to the requirements of Administrative 

Settlement Agreement and Order on Consent for Remedial Design (AOC), Docket No. 06-02-18, 

with an effective date of April 11, 2018 (EPA, 2018). The AOC includes a Statement of Work (SOW) 

under which the Respondents, in developing the Remedial Design (RD) for the Site, are to 

undertake a phased Pre-Design Investigation (PDI) to support the RD. 

First Phase Pre-Design Investigation (PDI-1) field activities are complete, but the analysis and 

validation of sampling results are ongoing. This PDIWP-2 describes activities to be conducted in the 

Second Phase of the Pre-Design Investigation (PDI-2), to support the RD and to supplement 

existing data and address data gaps. The PDI-1 analytical sample data have not been validated as 

of the time this work plan is being submitted. Therefore, the proposed data collection activities 

described in this PDIWP-2 may need to be amended based upon the evaluation of validated PDI-1 

results. 

1.1 Site Description and Summary of Selected Remedy 

The AOC includes a description of impoundments located on the western side of the San Jacinto 

River, in Harris County, Texas, north and south of Interstate Highway 10 (I-10) (Figure 1-1). In 1965 

and 1966, pulp and paper mill waste was reportedly transported by barge from the Champion Paper 

Inc. paper mill in Pasadena, Texas, and deposited in the impoundments. The Preliminary Site 

Perimeter described in Appendix C of the AOC encompasses these impoundments and the 

surrounding in-water and upland areas (Figure 1-2). 

The AOC describes the Site as including an impoundment located north of I-10 and an 

impoundment located to the south of I-10 (Figure 1-2). This PDIWP-2 addresses these 

two impoundment areas separately, as the “Northern Impoundment” or “impoundment north of I-10” 

(Figure 1-3) and the “Southern Impoundment” or “impoundment south of I-10” (Figure 1-4). The 

distinction between the Northern Impoundment and the Southern Impoundment applies to all 

aspects of the RD and supporting documents. 

The AOC also describes an area referred to as the Sand Separation Area (Figure 1-2). 

1.1.1 Northern Impoundment Remedy 

The Northern Impoundment and the corresponding study area for PDI-2 are shown on Figure 1-3. A 

Time Critical Removal Action (TCRA) was implemented by the Respondents under an 

Administrative Order on Consent with EPA (Docket No. 06-12-10, April 2010; EPA, 2010). 

Construction elements of the TCRA included placement of a stabilizing geotextile barrier over the 
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Eastern cell, construction of a low-permeability geomembrane and geotextile barrier in the Western 

cell, and placement of a rock cap over both cells. 

The remedy selected in the Record of Decision (ROD) for the Northern Impoundment includes  

excavation and off-Site disposal of wastes that exceed the cleanup level of 30 nanograms per 

kilogram (ng/kg) for 2,3,7,8-tetrachlorinated dibenzo-p-dioxin (TCDD) toxicity equivalents for 

mammals (TEQDF,M). 

According to the ROD, the work area is to be isolated with an engineered barrier, as determined 

during the RD. The existing armored cap, which currently isolates and contains impacted material, 

would be removed prior to beginning excavation activities. These actions would take place in 

sections, so that only the immediate area to be removed would be uncovered at any one time. 

Similarly, upland excavation may require dewatering to allow excavation of impacted sediment in 

relatively dry conditions. Excavated sediment may be further dewatered and stabilized as required 

for transportation and disposal. 

1.1.2 Southern Impoundment Remedy 

According to the ROD, the remedy selected for the Southern Impoundment involves excavation and 

replacement of soil that is above the cleanup level of 240 ng/kg TEQDF,M. Soil may be removed 

within these areas to a depth of 10 feet below grade. Excavated soil may be dewatered, as 

necessary, and potentially treated to eliminate free liquids prior to being transported for disposal. 

Effluent from excavation of the soil and subsequent dewatering would need to be handled 

appropriately, potentially including treatment prior to disposal. Excavated soil would be disposed of 

at an existing permitted disposal facility, the excavation would be backfilled with imported soil, and 

vegetation would be re-established. 

1.1.3 Sand Separation Area 

The ROD identifies Monitored Natural Recovery (MNR) as the preferred remedial alternative for 

sediment of the San Jacinto River adjacent to the Sand Separation Area. The rationale for selection 

of MNR as the preferred alternative is that TEQDF,M are lower than in other portions of the San 

Jacinto River and that modeling of hydrodynamics and sediment transport conducted for the 

Remedial Investigation/Feasibility Study (RI/FS) suggest that the reach of the River adjacent to the 

Sand Separation Area is an area of sediment deposition. Provided conditions are favorable for 

MNR, MNR has the advantage over most other types of remediation of not destroying the 

Biologically Active Zone (BAZ) of watercourses. 

With MNR, physical, chemical, and biological processes transform, immobilize, isolate, and/or 

remove contaminants in sediment until they no longer pose a risk to human and/or ecological 

receptors. A reduction of risk is achieved through a decrease in the concentration of contaminants, 

reduction in bioavailability, and/or reduction in toxicity. 

1.1.4 Remedy Implementation Approach 

To design the remedy as identified in the ROD, the Respondents have developed a preliminary 

technical approach to the remedial action (RA). The evaluation of this approach will require the 
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collection of data and information during PDI-2 and a Treatability Study (TS) to inform the design 

process. The preliminary technical approach is briefly summarized below. 

Northern Impoundment 

• Delineation of the horizontal and vertical limits of waste to 30 ng/kg TEQDF,M during PDI-1 and 
PDI-2, as a basis for proposing the use of a prescribed excavation approach, such that 
confirmation during the remedy implementation can be engineered to elevation measurements.

• Installation of an engineered barrier around cells, as necessary, to efficiently manage the 
amount of excavated waste material, water, and supporting labor and equipment required.

• After installation of the engineered barrier(s), return of non-contact river water from inside the 
engineered barrier (river water that has not come in contact with waste material) back to the 
river.

• Re-use of contact water (seepage and/or rainwater that has contacted the waste material) for 
the in-situ stabilization/solidification (S/S) of the waste material.

• In-situ S/S of the waste material to pre-determined vertical and horizontal limits to prepare the 
waste material for transport and eliminate the need for double-handling.

• Reduction of the volume of contact water via thermal evaporation.

• Excavation of the stabilized material, direct load, and transport to a disposal facility. 

Southern Impoundment 

 Delineation of the horizontal and vertical limits of waste to 240 ng/kg TEQDF,M during PDI-1 and

PDI-2, as a basis for proposing a prescribed excavation approach, such that confirmation during

the remedy implementation can be engineered to elevation measurements.

 Re-use of contact water (seepage and/or stormwater that has contacted the waste material) for

the in-situ S/S of the waste material.

 Excavation of the stabilized material and direct load for transport to a disposal facility.

 Backfill with clean fill.

Sand Separation Area 

 Development of a monitoring program for MNR.

1.2 Purpose of Pre-Design Investigation 

For this Site, the SOW outlines that the PDI be conducted in two phases, and each Pre-Design 

Investigation Work Plan (PDIWP) include: 

 An evaluation and summary of existing data and description of any data gaps that may require

additional information.

 A sampling plan including media to be sampled, contaminants or parameters for which sampling

will be conducted, and the locations and number of samples to be collected.

tm § id 



 

 
 

GHD | Draft Second Phase Pre-Design Investigation Work Plan | 11187072 (2) | Page 4 

1.2.1 Purpose and Scope of First Phase Pre-Design Investigation 

The First Phase PDI Work Plan (PDIWP-1) described the approach for the First Phase PDI (PDI-1) 

data collection. The PDIWP-1 was submitted to the EPA as a draft in June 2018 and was approved 

as final on September 12, 2018. The purpose of the PDI-1 was to collect the following information: 

1.2.1.1 Northern Impoundment 

 Characterization of the waste material in the Northern Impoundment that is greater than 

30 ng/kg TEQDF,M. 

 Evaluation of the concentrations of dioxins and furans within the berms of the Northern 

Impoundment. 

 Evaluation of geotechnical characteristics of the material contained within the Northern 

Impoundment to inform RD engineering controls. 

 Assessment of the specific yield of the waste material in the Northern Impoundment and 

hydraulic conductivity and specific yield of the unconsolidated riverine deposits below the 

Northern Impoundment and above the Beaumont clay formation to evaluate permeability of the 

soils and the expected water budget during the RA. 

1.2.1.2 Southern Impoundment 

 Characterization of the waste material in the Southern Impoundment that is greater than 

240 ng/kg TEQDF,M. 

 Evaluation of geotechnical characteristics of the soil within the areas of the Southern 

Impoundment requiring remediation. 

1.2.2 Purpose and Scope of Second Phase Pre-Design Investigation 

This PDIWP-2 outlines the proposed scope of work for additional data collection to further support 

and inform the RD. Below is a summary of the additional data to be collected. 

1.2.2.1 Northern Impoundment 

 Refinement of the horizontal and vertical extent of the waste material with a TEQDF,M greater 

than 30 ng/kg. 

 Geotechnical data to support evaluation of slope stability and engineering Best Management 

Practice (BMP) design. 

 Topographic survey data to support design of access, staging, and excavation. 

 Utility survey data to support design of access, staging, and excavation. 

1.2.2.2 Southern Impoundment 

 Refinement of the horizontal and vertical extent of the soil with a TEQDF,M greater than 

240 ng/kg to a depth of 10 feet. 

 Topographic survey data to support design of access, staging, and excavation. 
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1.2.2.3 Sand Separation Area 

 Collection of sediment data to provide further characterization of the lower dioxin concentrations 

and establish the baseline as a benchmark for future monitoring of the MNR. 

1.2.2.4 Treatability Study 

 Soil samples will be collected for S/S testing from both the Northern and Southern 

Impoundments. 

 Water samples will be collected for evaluation of management options. 

Results of the TS will be presented in a separate document. Additionally, the results of the entire 

PDI (First and Second Phases) will be presented in the 30 percent RD documents as outlined in the 

SOW. 

1.3 Document Organization and Supporting Deliverables 

The remaining sections of this Draft PDIWP-2 are organized as follows: 

 Section 2 of this PDIWP-2 includes a review of the existing data and a description of data to be 

collected as part of the PDI-2 for the Northern Impoundment. 

 Section 3 of this PDIWP-2 includes a review of the existing data and a description of data to be 

collected as part of the PDI-2 for the Southern Impoundment. 

 Section 4 of this PDIWP-2 includes a description of the data to be collected as part of the PDI-2 

for the Sand Separation Area. 

 Section 5 describes the samples to be collected for the TS as part of the PDI-2. 

 Section 6 details Site-specific plans applicable to PDI-2. 

 Section 7 details the proposed PDI-2 timeline. 

 Section 8 lists references cited. 

This PDIWP-2 also includes the following appendices: Sampling and Analysis Plan (SAP, 

Appendix A), Quality Assurance Project Plan (QAPP, Appendix B), Health and Safety Plan (HASP, 

Appendix C), and Emergency Response Plan (ERP, Appendix D). 

2. Northern Impoundment 

The PDI-2 will be conducted to generate information necessary to prepare the RD. Investigation 

activities to support the RD for the Northern Impoundment in PDI-2 include: 

 Additional characterization of the horizontal and vertical extent of dioxins and furans in the 

Northern Impoundment to support refinement of the estimated volumes of material to be 

removed. 

 Geotechnical data and analyses to better understand the soil characteristics and strength of the 

underlying soil layers. 
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 Topographic data for the Northern Impoundment, including survey of associated staging areas 

and access routes. 

 Surface and subsurface utility data for the Northern Impoundment, and surface utility data for 

potential staging areas. 

The PDIWP-1 presented a summary of the information that is currently available. Additional data 

have been generated as part of the PDI-1. Although these data remain unvalidated, they are 

presented as part of this work plan. Section 2.1 summarizes the Conceptual Site Model (CSM). 

Sections 2.2 to 2.6 summarize the remedial investigation (RI) and PDI-1 information currently 

available to support the RD and the planned investigations to be conducted on the Northern 

Impoundment during the PDI-2. Section 2.7 provides a summary of the data gaps to be addressed. 

The primary resources referenced for understanding the Site and the specifics of the Northern 

Impoundment include: 

 The Removal Action Work Plan (Anchor QEA, 2011). 

 The Remedial Investigation Report (RI Report; Integral and Anchor QEA, 2013). 

 Data Summary Report: 2016 Studies (describes additional data collected for the Site in 2016) 

(Integral, 2016). 

 First Phase Pre-Design Investigation Work Plan (Integral and Anchor QEA, 2018). 

 Preliminary, unvalidated data from the PDI-1. 

These documents represent data collected for the Site and information necessary for evaluation of 

data gaps and planning relevant to the PDI. 

2.1 Conceptual Site Model 

A CSM based on the environmental setting, history, construction, and operation of the Northern 

Impoundment and data generated during the RI was provided in the PDIWP-1, and is summarized 

below: 

 Given the construction methods used to develop the Northern Impoundment and observations 

made during the TCRA and RI, the berms and materials underlying the waste are composed of 

fluvial sands, silts, and clays that were present prior to development of the Northern 

Impoundment. The Northern Impoundment was constructed and used for disposal of paper mill 

byproducts over a very short period during 1965 and 1966. A consistent waste stream 

deposited in the Northern Impoundment, as was documented during the RI and TCRA 

pre-design investigations. 

 Most of the waste lies within the Western cell (shown on Figure 1-3), which acted as a primary 

settling pond during the period when paper mill byproducts were being deposited. The Western 

cell contains a relatively thick band of waste that is composed of dense, fibrous paper mill 

byproduct with a low permeability. The waste is visually distinct from the fluvial sediments. 

 RI data from the Eastern cell (shown on Figure 1-3) indicate most of the impacted material in 

the area is found where the drain line connected the Western and Eastern cells beneath the 

central berm. Aerial photographs show this depositional area in the Eastern cell. In the outer 
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portions of the Eastern cell, dioxin and furan concentration data collected during the RI and 

PDI-1 indicate much lower TEQDF,M concentrations (below the action level of 30 ng/kg) than in 

the Western cell (Figure 2-1). 

2.2 Volume of Material Requiring Removal 

During the RI, sampling was conducted to characterize the nature and extent of the waste material 

within the perimeter of the Northern Impoundment. Results of the RI are detailed in Sections 2 and 

3 of the PDIWP-1 and are not repeated here. Additional samples were collected as part of the PDI-1 

to further delineate the extent of TEQDF,M concentrations above 30 ng/kg for the following areas 

(Figure 2-1): 

 The berm separating the Eastern and Western cells (sample locations SJSB034, SJSB035, and 

SJSB030) 

 Along the berm at the southern perimeter of the impoundment (sample locations SJSB028, 

SJSB029, SJSB030, and SJSB031) 

 Within the Western cell of the Northern Impoundment (sample locations SJSB032, SJSB033, 

SJSB035, and SJSB036) 

 At the western end of the Eastern cell (sample location SJSB038) 

Results from the RI and the PDI-1 samples are shown on Figure 2-1. The PDI-1 results are also 

presented in Table 2-1. Preliminary, unvalidated results from the PDI-1 indicate that the central 

berm separating the Eastern and Western cells does not contain TEQDF,M concentrations above 

30 ng/kg (borings SJSB034 and SJSB035). Additionally, with the exception of soil boring SJSB028 

at the eastern end of the southern berm, these results indicate that the berm at the southern end of 

the impoundment does not contain TEQDF,M concentrations above 30 ng/kg (borings SJSB029, 

SJSB030, and SJSB031). Preliminary results from the Western cell indicate that TEQDF,M 

concentrations above 30 ng/kg are found as far down as approximately 10 to 12 feet below ground 

surface (bgs) at the western edge (borings SJSB032 and SJSB033) of the cell (for the purposes of 

this document the ground surface in areas under the TCRA armored cap is defined as beginning at 

the top of the material below the TCRA armored cap). At the center of the cell, TEQDF,M 

concentrations above 30 ng/kg are found as far down as approximately 11 feet bgs 

(boring SJSB036). 

Consistent with the CSM, waste material is located at shallower depths in the Eastern cell, with 

TEQDF,M concentrations above 30 ng/kg ranging from 4 feet bgs to 11 feet bgs (borings SJGB016 

and SJSB038), as well as, borings indicating the complete absence of TEQDF,M concentrations 

above 30 ng/kg (SJSB015 and SJGB017). 

2.2.1 Data Gaps for Area and Volume of Material Requiring Removal 

Preliminary, unvalidated results from the PDI-1 indicate TEQDF,M concentrations above 30 ng/kg at 

varying depths, ranging from approximately two feet bgs to 12 feet bgs in the Western cell. TEQDF,M 

concentrations above 30 ng/kg in the Eastern cell were detected at locations within the 0 to 2 foot 

interval below the TCRA armored cap to 11 feet bgs. Consistent with the CSM, the preliminary, 

unvalidated data from the PDI-1 indicate that the central and southern berms are not impacted 
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above 30 ng/kg, with the exception of TEQDF,M concentrations up to 59.5 ng/kg within the top 

six feet of the eastern end of the southern berm. 

The Verification of Achievement of Engineering Performance Standards Technical Workgroup 

(TWG) has proposed a Certification Unit (CU) approach for performance verification for the 

Northern Impoundment. One method to identify unit areas defined by sample locations is to use 

Thiessen polygons. Thiessen polygons are drawn such that the boundary of the polygon is 

equidistant from the two nearest sample locations. Therefore, the areal extent of a Thiessen 

polygon bounding a specific sample location can be considered to be represented by that specific 

sample location. 

The CU approach requires delineation of CU areas during the RD and a Construction Quality 

Assurance/Quality Control Plan (as described in the AOC SOW §5.6(f)) to verify that the RA 

satisfies all plans, specifications, and related requirements, including quality objectives. To satisfy 

these requirements, two potential verification approaches that utilize CUs are available: 

(1) post-excavation sampling (i.e., confirmation sampling during the remedial construction work) and 

(2) pre-excavation sampling (i.e., confirmation sampling prior to the remedial construction) that 

results in a prescribed excavation. 

When a post-excavation sampling approach is used, the density of data collected during the RD to 

identify the vertical and horizontal limits of removal areas in advance of the excavation becomes 

less important as adjustments in the field may likely be required. 

Alternatively, with pre-excavation sampling, CUs are well delineated laterally and vertically prior to 

excavation and the removal is prescribed to lateral and vertical limits. These limits are then certified 

using GPS or equivalent surveying methodology during the RA and elevation verification is used to 

certify that the CU has met the clean-up level performance standard. This approach requires a more 

intensive and robust sampling program during the Pre-Design Investigation (compared to a 

post-excavation sampling program) to fully delineate and define the lateral and vertical extent of the 

material to be removed. 

The ROD requires the use of BMPs to perform the removal. These BMPs may take the form of 

sheet pile walls, cofferdams, berms, etc. and will be designed during the RD phase. Removal of 

water behind engineered structures such as a cofferdam or other BMP will result in substantial 

cantilevering force due to the weight of water and sediment on the river side of the BMP and the 

lack of a counterbalancing force on the excavation side. Thus, the design of a BMP (such as a 

cofferdam), requires a thorough understanding of the elevation difference between the river water 

on the river side and the excavation bottom on the excavation side; this is also known as the 

hydraulic head differential. If the head differential across the structure is uncertain for example, if 

the depth of the bottom on the excavation side is not identified in advance it is extremely difficult to 

ensure adequate factors of safety in design of the BMP. Because an accurate understanding of the 

head differential is important to ensure adequate factors of safety in designing the structural 

integrity of the BMP, a pre-excavation CU approach and corresponding prescribed excavation is a 

critical and necessary component to the design of the BMP. This approach will ensure that the BMP 

is designed, such that the hydraulic head differential (and corresponding factor of safety) is well 

understood in advance and that while excavation is occurring and waste material is exposed, the 

sheet pile wall will function within the designed engineering safety limits. 
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Therefore, based on this need to define the maximum hydraulic head differential, respondents 

propose to conduct pre-excavation CU sampling to support and inform this approach. Additional 

delineation in the Northern Impoundment to supplement the existing data is proposed. The 

additional delineation as part of PDI-2 will provide confirmation of the vertical limits of soil and waste 

removal for 0.5 acre areas (CUs). This will identify the required excavation bottom elevation every 

0.5 acre and also allow for the BMP to be designed and function during removal activities with the 

required factor of safety. 

2.2.2 Proposed Scope of Work 

To refine the area and volume of waste material to be removed from the Northern Impoundment, 

soil samples within the Northern Impoundment will be collected for analysis of dioxin and furan 

concentrations at 22 new locations and at three previously sampled locations (SJSB010, SJGB012, 

and SJSB036) where vertical delineation was not completed. Figure 2-1 presents the proposed 

PDI-2 sample locations relative to the RI and PDI-1 borings and shows the approximately 0.5 acre 

polygons created with these new samples. These locations have been chosen specifically to create 

0.5 acre polygons which may be used as CUs. The proposed PDI-2 boring locations and names are 

shown on Figure 2-2. For the 22 new locations (borings SJS045 to SJSB066), samples will be 

collected in 2-foot intervals from the ground surface (the top of the material below the TCRA 

armored cap) to a depth of 18 feet bgs. For the borings sited at previous sampling 

locations, SJSB010-1, SJGB012-1, and SJSB036-1, samples will be collected every 2 feet from 6, 

8, and 12 feet bgs, respectively, to a depth of 18 feet bgs as further described in Section 2.2.2.3. 

2.2.2.1 Statement of the Problem 

Dioxins and furans in the waste within the original 1966 perimeter of the Northern Impoundment 

have been characterized. Assuming 0.5 acre pre-excavation CUs, the previously collected data and 

preliminary, unvalidated data from the PDI-1 do not provide adequate refinement of the planned 

CUs. Additionally, the vertical extent of dioxin/furan impacted material above 30 ng/kg in some 

areas has not been delineated and that data is needed to design the BMPs. The remaining 

sampling necessary to generate pre-excavation CUs of approximately 0.5 acres in size is shown on 

Figure 2-2. The problem to be addressed by this study is the need for additional information on 

dioxin and furan concentrations in subsurface soils and the need for delineation of the horizontal 

and vertical extent for purposes of confirming the vertical extent of CUs within the Northern 

Impoundment. 

2.2.2.2 Goals of the Study 

The question addressed by further characterization of dioxin and furan concentrations within the 

soils of the Northern Impoundment is the extent to which material may require removal and 

disposal. The sampling program will identify CUs’ lateral and vertical extent and establish a 

prescribed excavation program. This information is necessary to refine the area and volume of 

material subject to removal and disposal during implementation of the remedy to ensure the proper 

factors of safety and structural integrity of the BMPs to be designed during the RD. 
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2.2.2.3 Information Inputs 

Samples of Northern Impoundment soils for analysis of dioxins and furans will be collected as 

follows: 

 At 22 locations in the Northern Impoundment samples will be collected (SJSB045 to SJSB066) 

from each location in 2-foot depth intervals to a depth of 18 feet, for a total of nine samples per 

boring. 

 At the location of prior RI boring SJGB010, samples will be collected from 6 feet bgs to 

18 feet bgs in 2-foot depth intervals, for a total of six samples (SJBG010-1). 

 At the location of prior RI boring SJGB012, samples will be collected from 8 feet bgs to 

18 feet bgs in 2-foot depth intervals, for a total of five samples (SJGB012-1). 

 At the location of prior PDI-1 boring SJSB036, samples will be collected from 12 feet bgs to 

18 feet bgs in 2-foot depth intervals, for a total of three samples (SJSB036-1). 

This will result in 212 additional samples to define the distribution and concentrations of dioxins and 

furans in the Northern Impoundment. 

Sampling and sample handling activities to be performed for additional characterization of dioxins 

and furans in the Northern Impoundment are described in the SAP (Appendix A). 

2.2.2.4 Analytic Approach 

Samples for dioxins and furans will be analyzed using EPA Method 8290. Results will be used to 

calculate TEQDF,M for each sample, and to define the area and depth of soils that are above 

30 ng/kg and therefore require removal in accordance with the ROD. 

Results may be analyzed using a variety of spatial averaging and geostatistical tools to prepare 

detailed 3-dimensional descriptions of material distribution and extent, and to characterize volumes 

of material requiring removal in accordance with the ROD to support removal planning and 

evaluation of disposal options. This investigation will be performed using methods compatible with 

those used to generate data for the RI and PDI-1, and will therefore generate information that can 

be combined with previously collected data for the purposes of geostatistical modeling, as needed. 

2.2.2.5 Performance or Acceptance Criteria 

Acceptability criteria for analysis of dioxins and furans in soils are defined in the QAPP. Analytical 

sensitivity sufficient to demonstrate whether TEQDF,M concentrations at or below 30 ng/kg are 

achievable with the EPA Method 8290. 

2.3 Characteristics of Waste 

TEQDF,M concentrations in samples from the Northern Impoundment from both the RI and the 

preliminary, unvalidated data from the PDI-1 are shown on Figure 2-1. Characterization for disposal 

of the waste material within the Northern Impoundment is necessary because the ROD requires 

removal and off-Site disposal for waste material with concentrations of TEQDF,M greater than 

30 ng/kg. 
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Site history and sample data from the RI and preliminary, unvalidated data from the PDI-1 can be 

used to characterize the waste material in the Northern Impoundment. Table 2-2 presents the waste 

characterization data collected for the PDI-1. The data on the waste material within the Northern 

Impoundment includes data on the concentrations of metals, dioxins and furans, polychlorinated 

biphenyls (PCBs), semivolatile organic compounds (SVOCs), volatile organic compounds (VOCs), 

and ignitibility, corrosivity, reactivity and toxicity using the Toxicity Characteristic Leaching 

Procedure (TCLP). The existing data supports the following: 

 The waste in the Northern Impoundment is not a listed hazardous waste under 40 Code of 

Federal Regulations (CFR) Part 261, Subpart D, based on the origin of the waste material and 

as discussed in detail in PDIWP-1. 

 Based on data collected during the RI and PDI-1, the waste does not exhibit any of the 

four characteristics of a hazardous waste (ignitability, corrosivity, reactivity, or toxicity) as 

defined in Title 40 of the CFR Part 261, Subpart C. 

 As non-hazardous waste, the material would meet the definition of Class 1 or Class 2 industrial 

waste under Texas regulations governing the classification of non-hazardous industrial solid 

waste, codified in Title 30 of the Texas Administrative Code (TAC), Part 1, Chapter 335 

(Industrial Solid Waste and Municipal Hazardous Waste). Solids will be analyzed further as part 

of the TS to determine whether they meet Texas Commission on Environmental Quality (TCEQ) 

Class 1 or Class 2 non-hazardous landfill disposal requirements in 30 TAC §§335.505, 335.506, 

and 335.508. 

2.3.1 Waste Characterization Data Gaps 

To support the planning for waste disposal, additional sampling and analysis were conducted during 

the PDI-1 to determine the characterization of the waste material to be removed. Since the PDI-1 

included collection and analysis of only three samples from the Northern Impoundment, the TS will 

include additional waste characterization in additional, differing locations of the impoundment to 

provide a robust data set for evaluation of disposal alternatives. The proposed scope of work for the 

TS sample collection for additional waste characterization is included in the Treatability Study Work 

Plan (TSWP). As such, waste characterization is not considered a data gap for the PDI-2. 

2.4 Geotechnical Properties 

Geotechnical data have been collected during both the RI and the PDI-1. Measurements of 

geotechnical parameters (Atterberg limits, specific gravity, percent moisture, sediment permeability, 

compressive strength, consolidation, and vane shear) were collected for intact borings during the 

RI. The geotechnical results from the PDI-1 were not fully available prior to submission of this work 

plan. 

The previously collected geotechnical results are consistent with the geologic CSM for the Northern 

Impoundment which shows interbedded clay, silt, and sand in this area. Soils down to 6 to 

10 feet bgs show high moisture content, with moisture content decreasing as depth increases, as 

shown on Figure 2-3. Atterberg classification of clay soils indicates that most clays are high 

plasticity, fat clays, with a slightly fewer number of samples classified as low plasticity, lean clays. 

Interspersed within these clays are samples showing a high gravel/sand content. Standard 
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Penetration Test (SPT) blow counts are at or near zero in the upper 10 feet of soils, as shown on 

Figure 2-4. Below 10 feet, SPT blow counts increase significantly indicating increasing soil strength. 

2.4.1 Geotechnical Properties Data Gaps 

The ROD references the use of BMPs such as cofferdams, berms, and/or sheet piles, as 

determined during the RD, to isolate the work area. Based on analytical chemistry data collected 

during the RI and preliminary results from the PDI-1, dewatering may result in excavation to a depth 

of approximately -25 NAVD88 or greater in some areas. Results from the PDI-1 geotechnical 

investigation are not currently available, but are expected to provide limited information on soil 

shear strength and slope stability for the soils in the Northern Impoundment. To achieve BMPs 

(e.g., cofferdams) with adequate factors of safety, a thorough understanding of the geotechnical 

properties of the soils in and underlying the Northern Impoundment is necessary. To further define 

the physical nature and features of the subsurface soils in and around the Northern Impoundment, 

additional geotechnical information is needed within the Northern Impoundment. Additional 

geotechnical tests will provide a better understanding of the geotechnical properties such as slope 

stability, shear strength, loading limits, and consolidation of the soils within the Northern 

Impoundment. 

2.4.2 Proposed Scope of Work 

Geotechnical properties of soils within the Northern Impoundment were assessed in soil sampling 

conducted prior to construction of the TCRA armored cap and in the PDI-1. Additional information 

will be collected to support preparation of the RD. 

2.4.2.1 Statement of the Problem 

According to the ROD, BMPs (such as cofferdams, berms and/or sheet piles) to be utilized will be 

determined during the RD after engineering assessment and evaluation. The excavation areas 

would be dewatered so that removal operations could be conducted in the “dry.” This will require the 

use of BMPs for excavation. Additional data to describe the geotechnical properties of the soils that 

either could require excavation or serve as buttressing for the BMPs are needed for a more 

thorough evaluation during the RD. Additional geotechnical data will be evaluated to characterize 

the stability of any BMPs and potential excavation areas during construction. 

2.4.2.2 Goals of the Study 

The goal of the geotechnical investigation of the Northern Impoundment is to evaluate the 

geotechnical characteristics and strength of subsurface soils in and around the Northern 

Impoundment. Results will be used to facilitate design of the BMPs during the RD. 

2.4.2.3 Information Inputs 

Geotechnical tests will be conducted in borings within the Northern Impoundment at 10 locations 

co-located with analytical borings (Figure 2-2). The following geotechnical data will be collected at 

each location during the field investigation: 

tm § id 



 

 
 

GHD | Draft Second Phase Pre-Design Investigation Work Plan | 11187072 (2) | Page 13 

 “Undisturbed” samples will be collected from each exploration location continuously to 

10 feet bgs and then on 10 foot samples thereafter to varying depths. Samples will be submitted 

to a geotechnical laboratory for further classification and strength testing. Undisturbed samples 

will be collected using direct-push thin-walled samplers (Shelby tubes or similar) to allow for 

more advanced laboratory testing. 

Samples will be collected using a drill rig to advance each boring, and to deploy a sampler at 

various depth intervals below the ground surface. Sampling, sample handling, and geotechnical 

testing for the Northern Impoundment are further described in the SAP (Appendix A). 

2.4.2.4 Analytic Approach 

Samples throughout the depth of each geotechnical boring in and near the Northern Impoundment 

will be analyzed by a geotechnical laboratory as follows: 

 Index testing of undisturbed samples, including the following: 

- Moisture content, per ASTM D2216 

- Grain size (with hydrometer) per ASTM D6913 and ASTM D7928 

- Plasticity (Atterberg limits) per ASTM D4318 

 Advanced testing of undisturbed samples, including the following: 

- Unconsolidated undrained (UU) triaxial shear strength, per ASTM D2850 

Index tests and the advanced testing will be used for RD evaluations. 

Index tests will be used to identify common soils for grouping into a subsurface lithological unit. In 

addition, index tests will be used to correlate soil shear strength, and as a quality check on the more 

advanced shear strength testing. The final list of tests will be selected after reviewing the field logs 

to ensure that representative information is collected across the depth range of each major lithologic 

unit. 

Advanced tests will be conducted on undisturbed samples in the laboratory to assess appropriate 

design shear strength parameters. The UU triaxial shear strength test will be applied to fine-grained 

soils (silts and clays). 

2.4.2.5 Performance or Acceptance Criteria 

There are no industry-standard acceptance criteria for geotechnical engineering tests. Relevant 

ASTM test standards listed above will define laboratory protocols and test performance criteria. 

2.5 Hydrography, Geology, and Hydrogeology 

Physical conditions within the River and within the soils underlying the Northern Impoundment are 

relevant to planning the RD. The PDIWP-1 provided a review of river hydrography, geology of the 

region and the area of the Northern Impoundment, and information on the Site hydrogeology from 

studies of the Northern Impoundment groundwater. Those discussions are not repeated here. 

PDIWP-1 identified hydraulic conductivity as a data gap and data were collected during PDI-1 to 

address this data gap. These data are currently unavailable. 
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The bathymetry of the River surrounding the Northern Impoundment is measured quarterly as part 

of the TCRA operations, monitoring and maintenance plan. Bathymetry is updated quarterly, and is 

not currently considered a data gap for the RD; it is not discussed further in this work plan. 

2.5.1 Hydraulic Conductivity in the Northern Impoundment 

Information to support planning for dewatering of the waste material was collected in 2011, when 

three samples of the waste in the Northern Impoundment were collected and tested for hydraulic 

conductivity. Results of these analyses were presented in PDIWP-1 and are not repeated in detail 

here. Briefly, values for hydraulic conductivity correspond to the finer endpoint of silt and coarser 

endpoint of unweathered marine clay, which are expected for the waste previously described as 

having a clay-like texture. 

2.5.2 Hydraulic Conductivity Data Gaps 

The remedy for the Northern Impoundment references the use of BMPs such as cofferdams, berms, 

and/or sheet piles, as determined during the RD. The rate at which water would migrate into areas 

within the BMPs and the rate at which it can be removed are data gaps that were proposed to be 

addressed by the PDI-1. Results from the PDI-1 hydraulic conductivity analysis are not currently 

available. As such, we cannot fully evaluate the need for additional hydraulic conductivity data. 

Therefore, we tentatively conclude no additional data are necessary, but this conclusion may 

change based on the results of the PDI-1 hydraulic conductivity analysis. 

2.6 Topography and Utility Infrastructure 

To support the excavation and backfill design process, topographic surveys will be used to 

delineate excavation areas and plan for staging and access at the Northern Impoundment. 

Topographic information for the Northern Impoundment and surrounding area is available from a 

LiDAR survey of the Houston area performed in March 2008 (Integral and Anchor QEA, 2013). 

Topography is not expected to have changed substantially since this date, however, a higher 

quality, location specific topographic survey with a higher level of precision and accuracy is 

necessary to support the RD for the Northern Impoundment. 

Additionally, the excavation and backfill design process will need to consider existing infrastructure 

and obstructions (e.g., existing underground utilities). The excavation plan may require necessary 

offsets to avoid undermining existing structures during construction activities. Areas containing 

debris or obstructions may inhibit excavation and may require removal prior to completing the 

excavation when feasible. Structural surveys and a historical records search may be needed to 

develop protective setbacks from any utility infrastructure. 

2.6.1 Topographic and Utility Infrastructure Data Gaps 

Unrelated to RI/FS, LiDAR topographic data were collected in March 2008 for the general Houston 

area. Surface and subsurface utility infrastructure data have not been collected. Both will be 

necessary for the RD. Additional topographic data of the Northern Impoundment will be necessary 

to accurately estimate excavation volumes. Topographic data for potential staging areas and 

access routes will be used to plan for access and staging of equipment, as well as to evaluate how 

tm § id 



 

 
 

GHD | Draft Second Phase Pre-Design Investigation Work Plan | 11187072 (2) | Page 15 

potential staging areas connect to adjacent public roadways and where haul routes could be 

located. 

Surface utility infrastructure data for both the Northern Impoundment, as well as, potential staging 

areas and access routes will be used during the RD and by the implementing contractor to 

understand where available utility connection points are located and how temporary utilities might 

be routed. In addition, surface utility data will be used during the RD to identify potential hazards 

during construction. Subsurface utility infrastructure data will be necessary for protection of 

underground utilities (such as pipelines, data lines, etc.) that might be adjacent to or buried within 

excavation footprints. 

2.6.2 Proposed Scope of Work 

Topographic surveys were previously collected by LiDAR in 2008. Additional information on 

topography will be collected to inform the RD. Utility surveys have not been conducted and are 

necessary for the RD to ensure that surface and subsurface utilities are not impacted by the RA. 

2.6.2.1 Statement of the Problem 

The remedy selected in the ROD for the Northern Impoundment requires excavation of soil with 

greater than 30 ng/kg TEQDF,M. Topographic data are necessary for identification of removal limits, 

estimation of excavation quantities, design of access routes, and design of staging areas to be used 

during implementation of the RA. 

Surface and sub-surface utilities may be located within the Northern Impoundment and in potential 

staging areas and access routes. Accurate location of these utilities is necessary to ensure that the 

RD accounts for these utilities and the RA does not adversely impact these resources. 

2.6.2.2 Goals of the Study 

The goals of the topographic and utility surveys are to develop a topographic digital elevation map 

of the Northern Impoundment and areas necessary for staging and access, as well as to locate 

surface and subsurface utility infrastructure. 

2.6.2.3 Information Inputs 

Topographic data will be collected using drone based LiDAR. The area to be surveyed is shown on 

Figure 2-5. Subsurface utility surveys will be conducted using a magnetometer to locate subsurface 

utility infrastructure. In addition, Texas 811 will be notified and the utility survey team will coordinate 

with utility representatives. 

2.6.2.4 Analytic Approach 

Topographic data will be collected in discrete, overlapping areas or tiles, and then processed into a 

digital elevation model for each tile. Tiles will be stitched together using overlapped areas to create 

a complete digital elevation model of the Northern Impoundment and surrounding areas. The digital 

elevation model may be downscaled for computational efficiency. 
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Geophysical instruments (Marine Magnetics SeaSpy Magnetometer or equivalent) will be used in 

combination with horizontal positioning of the vessel (using HyPack navigation software with a 

Trimble R8 RTKGPS unit or equivalent) to investigate subsurface magnetic anomalies. This 

approach allows visual examination of the magnetic data as gamma values along a continuous 

survey line. Anomalies are detected as deflections from the normal magnetic field and the position 

is recorded based on the center of the signature. 

The surveyor will run several East-West track lines and a series of North-South tie-in lines 

perpendicular to the track lines. Track lines are shown on Figure 2-5. These lines may be adjusted 

in the field depending on water conditions. Following the field effort, data will be processed to obtain 

the horizontal position, signature type, and strength of any recorded anomalies. Any magnetic 

anomalies will be interpreted based on its gamma height, signature type and actual field 

observations. 

2.6.2.5 Performance or Acceptance Criteria 

There are no industry-standard acceptance criteria for laser-scanning topographic survey data. The 

final topographic survey report will be signed and sealed by a State of Texas Professional Licensed 

Surveyor. 

2.7 Summary of Data Gaps Addressed by PDI-2 

Based on analysis of existing data (and subject to supplementation once additional data from PDI-1 

become available), the following are the data gaps for the Northern Impoundment that will be 

addressed by PDI-2: 

 Horizontal and Vertical Characterization to Support Pre-Excavation CUs: Dioxin and furan 

concentrations within the Northern Impoundment over 0.5-acre areas. Table 2-3 provides a 

summary of the data to be collected to address this data gap. 

 Geotechnical Characteristics of Soils and Waste Material in the Northern Impoundment: 

Geotechnical characteristics of the soils in the Northern Impoundment sufficient for design of 

BMPs. Table 2-3 provides a summary of the data to be collected to address this data gap. 

 Topographic and Utility Surveys: Topographic data, as well as surface and subsurface utility 

data, for the Northern Impoundment and the adjoining staging areas. Figure 2-5 shows the 

extent of the surveys to be conducted to address this data gap. 

3. Southern Impoundment 

The PDI-2 will be conducted to generate information necessary to prepare the RD for the Southern 

Impoundment. Investigation activities to support the RD for the Southern Impoundment in PDI-2 

include: 

 Characterization of dioxins and furans in the upper 10 feet of soils to refine the areas where 

depth-weighted average TEQDF,M concentrations are greater than 240 ng/kg; this information 

will be used to delineate areas and volumes of soil that the ROD states will require removal. 
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 Topographic and Utility Surveys: Topographic data, as well as, surface and subsurface utility 

data, for the Southern Impoundment and adjoining staging areas. 

Section 3.1 presents a summary of the CSM for the Southern Impoundment. Sections 3.3 to 3.5 

present a summary of information on the Southern Impoundment currently available to support the 

RD and describes the specific studies to be conducted on the Southern Impoundment for PDI-2. 

The RI documents and the PDI-1 data represent existing information necessary for evaluation of 

data gaps and planning relevant to the PDI-2. 

3.1 Conceptual Site Model 

Section 6.1 of the RI Report presents a detailed evaluation of the historical aerial photographs and 

environmental records from businesses on and near the Southern Impoundment. Combined with 

observations of the waste within the impoundment during the RI, the history of construction and 

operation presented in the RI Report provides the basis for the CSM for the Southern 

Impoundment. PDIWP-1 presented that information and a summary of that information is presented 

below. 

 The entire peninsula south of I-10 was subject to continuous and significant modification from 

the early 1970s through the 1980s. It continues to be used by several active marine services 

businesses. 

 The history of the peninsula south of I-10 includes disposal involving anthropogenic wastes and 

industrial activities that occurred after paper mill byproduct disposal that may have occurred 

during the mid-1960s. 

 Waste in the Southern Impoundment is heterogeneous, and appears to include paper mill 

byproducts similar to the material located within the Northern Impoundment, as well as, mixed 

debris from other unknown sources. 

3.2 Area and Volume of Material Requiring Removal 

Soil sampling was conducted within the Southern Impoundment boundary (as defined by EPA), as 

well as in surrounding areas to the west and south for the RI and PDI-1. Soil sample collection 

events were conducted for the RI in March 2011 and May 2012, as well as, for the PDI-1 in 

November/December 2018. A summary of those investigations is provided below: 

 March 2011 - Soil borings were collected at 10 locations. Multiple depth intervals were sampled: 

surface (0 to 6 inches), shallow subsurface (6 to 12 inches), deep subsurface (12 to 24 inches), 

and 2-foot increments starting at two to four feet and extending the length of the boring, with the 

deepest increment sampled consisting, where possible, of a 5-foot interval. Final depth of 

borings varied on the basis of conditions at that location. All samples were analyzed for dioxins 

and furans, total organic carbon (TOC), and grain size distribution using ASTM Methods D422 

and D1140. A subset of samples was analyzed for additional constituents of potential concern 

(COPCs). 

 May 2012 - Soil borings were installed at 15 additional locations, 10 of which were within the 

Southern Impoundment perimeter, and five of which were outside of it. Each boring included 

samples from the top three depth intervals in the uppermost two feet and the 2-foot intervals at 
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greater depth as listed above. All samples were analyzed for dioxins and furans, TOC, and 

grain size using ASTM Methods D422 and D1140. A subset of samples was analyzed for other 

COPCs. 

 November/December 2018 - As part of PDI-1, a total of 66 soil borings were collected at 

46 locations. Of those samples, 26 were analyzed for dioxins and furans and 40 were archived 

for future analysis pending the outcome of the first 26 samples. All borings were installed to a 

depth of 10 feet bgs. 

- Twelve (12) borings were installed in six new locations unrelated to previous sampling. A 

single composite sample was collected for analysis of dioxins and furans. A 

second co-located, boring was collected, archived in two-foot intervals and analyzed only if 

the composite sample was greater than 240 ng/kg TEQDF,M. 

- A total of twenty (20) composite perimeter step-out borings were installed around 

five historical boring locations which were above the 240 ng/kg TEQDF,M clean-up level 

(four borings for per historical location, one each in the four cardinal directions). A total of 

20 interval perimeter, step-out, co-located borings were installed in the same locations as 

the composite borings. Two-foot intervals were collected, archived and analyzed only if the 

composite sample was greater than 240 ng/kg TEQDF,M. 

- Twenty (20) additional borings were collected for historical boring location perimeter 

step-outs. These step-outs are beyond the bounds of the step-outs described above and 

were collected and archived in two-foot intervals. These were analyzed only if the original 

step-out composite sample was greater than 240 ng/kg TEQDF,M. 

According to the ROD, the RA for the Southern Impoundment involves excavation and replacement 

of soil to a depth of 10 feet bgs that is above the clean-up level of 240 ng/kg TEQDF,M. Analytical 

results from the RI and unvalidated analytical results from the PDI-1 with depth-weighted average 

TEQDF,M concentration in the upper 10 feet of soil above 240 ng/kg TEQDF,M are shown on 

Figure 3-1. Table 3-1 presents the preliminary, unvalidated composite and interval data for all 

borings collected and analyzed as part of the PDI-1 investigation. 

3.2.1 Area and Volume of Material Requiring Removal Data Gaps 

The majority of sample locations where the TEQDF,M concentration within the upper 10 feet of soil is 

above the clean-up level of 240 ng/kg are bounded by other nearby sample locations where the 

TEQDF,M concentration within the upper 10 feet of soil is below the cleanup level of 240 ng/kg. 

However, there are a small number of locations where additional core sampling is necessary to 

further refine the horizontal and vertical extent of soils requiring removal. 

3.2.2 Proposed Scope of Work 

To refine the area and volume of soils requiring removal from the Southern Impoundment, the soil 

borings shown on Figures 3-1 and 3-2 will be advanced to 10 feet bgs and samples will be collected 

on 2-foot intervals at all locations sampled. 
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3.2.2.1 Statement of the Problem 

Based on the soil sampling results from the RI and preliminary, unvalidated results from PDI-1 

within the Southern Impoundment, concentrations of dioxins and furans exceed 240 ng/kg TEQDF,M 

in 29 of 64 boring locations. Figure 3-1 shows the lateral extent of the soil impacts above 240 ng/kg 

TEQDF,M. Additional soil sampling is required to further delineate the lateral extent of soil requiring 

removal. 

3.2.2.2 Goals of the Study 

The goal of this study is to sufficiently define the horizontal and vertical extent of the waste that are 

above the TEQDF,M clean-up level of 240 ng/kg and will therefore require removal by characterizing 

the dioxin and furan concentrations in the upper 10 feet of soil in selected locations as shown on 

Figure 3-2. 

3.2.2.3 Information Inputs 

Soil borings will be installed at the locations shown on Figure 3-2 and sampled on two-foot intervals. 

These samples will be analyzed for dioxins and furans. Sampling and sample handling activities to 

be performed for additional characterization of dioxins and furans in Southern Impoundment soils 

are described in the SAP (Appendix A). 

3.2.2.4 Analytic Approach 

Soil samples composited as described above will be analyzed for dioxins and furans using EPA 

analytical Method 8290. Results will be used to calculate TEQDF,M for each composite sample and 

to characterize the area and depth of soils that are above 240 ng/kg. 

The final results of this study may also be analyzed using a variety of spatial averaging and 

geostatistical tools to prepare detailed 3-dimensional descriptions of the distribution and extent of 

contaminated soil, and to characterize volumes of waste requiring removal to support removal 

planning and evaluation of disposal options. This study will be performed using methods compatible 

with those used to generate data for the RI and PDI-1, and will therefore generate information that 

can be combined with previously collected data for the purposes of geostatistical modeling, as 

needed. 

3.2.2.5 Performance or Acceptance Criteria 

Acceptability criteria for analysis of dioxins and furans in soils are defined in the QAPP which is 

attached as Appendix B. Analytical sensitivity sufficient to demonstrate whether TEQDF,M 

concentrations at or below 240 ng/kg are achievable with the established method. 

3.3 Characteristics of Waste 

Results from the RI and preliminary, unvalidated data from PDI-1 for TEQDF,M concentrations in 

Southern Impoundment soil samples are depicted on Figure 3-1. Characterization of waste material 

in the Southern Impoundment is needed because the ROD requires that areas where TEQDF,M 

concentrations in the upper 10 feet of soil are greater than 240 ng/kg be removed for off-Site 
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disposal. Although material that will require removal in the Southern Impoundment has not been 

fully delineated, based on the standard set in the ROD soil will be removed from areas 

surrounding SJSB008, SJSB012, SJSB019, SJSB023, SJSB025, SJSB039, SJSB040, and 

SJSB041 because TEQDF,M concentrations in the upper 10 feet of soil in these locations are above 

the target cleanup level (Figure 3-1). 

Similar to the Northern Impoundment, waste excavated from the Southern Impoundment will need 

to be characterized for off-Site disposal in accordance with Title 40 of the CFR Part 261 and 

30 TAC 335. Table 2-2 presents the results of the waste characterization samples collected for the 

PDI-1. Existing information for samples at locations where TEQDF,M concentrations are above 

240 ng/kg (and elsewhere in the Southern Impoundment) includes data on the concentrations of 

metals, dioxins and furans, PCBs, pesticides, SVOCs, VOCs, phenols, and ignitability, corrosivity, 

reactivity and toxicity using TCLP. 

Among the eight locations where soils are known to require removal (SJSB008, SJSB012, 

SJSB019, SJSB023, SJSB025, SJSB039, SJSB040, and SJSB041), the existing information 

supports the following: 

 The waste in the Southern Impoundment it is not a listed hazardous waste under 40 CFR 

Part 261, Subpart D, based on the origin of the waste material and as discussed in detail in 

PDIWP-1. 

 Based on data collected during the RI and preliminary, unvalidated results from PDI-1, the 

waste does not exhibit any of the four characteristics of a hazardous waste (ignitability, 

corrosivity, reactivity, or toxicity) as defined in Title 40 of the CFR Part 261, Subpart C. 

 As non-hazardous waste, the waste would meet the definition of Class 1 or Class 2 industrial 

waste under the regulations governing classification of non-hazardous industrial solid waste in 

Texas (30 TAC §§335.505, 335.506, and 335.508). Solids that do not exceed the regulatory 

thresholds for toxicity characteristics (40 CFR 261.24) will be analyzed further as part of the TS 

to determine whether they meet TCEQ Class 1 or Class 2 non-hazardous landfill disposal 

requirements. 

 Given the presence of construction debris in some of the cores in 2011, including at sample 

location SJSB008, PDI-1 evaluated potential asbestos content. These results were not available 

prior to submission of this work plan. 

 Given the presence in samples collected as part of the RI of various SVOCs and VOCs, as well 

as, a petroleum sheen in some soil samples (though not at any locations known to require 

removal), PDI-1 proposed to evaluate total petroleum hydrocarbons (TPH) in support of waste 

characterization requirements. These results were not available prior to submission of this work 

plan. 

3.3.1 Waste Characterization Data Gaps 

To support waste disposal planning and off-Site disposal design, additional sampling and analyses 

were conducted during the PDI-1 to confirm the characterization of the material to be removed. 

However, additional waste characterization will be conducted as part of the TS as outlined in the 

TSWP (GHD, 2019). As such, waste characterization is not considered a data gap for the PDI-2. 
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3.4 Geotechnical Properties 

Soil samples from borings within and surrounding the Southern Impoundment perimeter for the RI 

were analyzed for chemistry, TOC, and soil grain size. Grain size analysis was performed using 

ASTM D422 and D1140, which do not provide the information relevant to engineering design for soil 

removal. The PDI-1 collected geotechnical borings at five locations with both split spoon (disturbed) 

and Shelby tube (undisturbed) methods. Borings were to the depth of the Beaumont Clay 

(approximately 30 feet bgs) and samples were tested for the following parameters: 

 Split spoon samples (disturbed) 

- Grain size 

- Atterberg limits 

- Moisture Content 

 Shelby tube samples (undisturbed) 

- Bulk density 

3.4.1 Geotechnical Properties Data Gaps 

Soils surrounding boring locations where the TEQDF,M concentration within the upper 10 feet of soil 

is above 240 ng/kg (Figure 3-1) are expected to require excavation. Geotechnical data collected as 

part of PDI-1 in the Southern Impoundment were not available prior to submission of this work plan. 

However, as removal in the Southern Impoundment is required to only 10 feet bgs, it is anticipated 

that the forthcoming geotechnical data may be adequate to support the RD. This conclusion may 

change based on the results of the PDI-1 Southern Impoundment geotechnical analysis. 

3.4.2 Geology and Hydrogeology 

Information on the geology and hydrogeology of the Southern Impoundment is relevant to planning 

the RD. This section provides detail on the near-surface stratigraphy, including the fill material, from 

samples within the waste of the Southern Impoundment, and information on hydrogeology from 

studies of Southern Impoundment groundwater. 

3.4.3 Soil Stratigraphy, Southern Impoundment 

The soils collected for the Southern Impoundment are a heterogeneous mix of predominantly 

silt- and clay-size material with lesser amounts of medium to coarse sand and gravel, and fine and 

very fine sand. With few exceptions, gravel is present only close to the surface (0 to 8 feet bgs), and 

is interpreted to be a fill material. Fine and very fine sand is typically present only in the deeper 

portions of the soil borings (greater than 3 feet bgs). Some of this material appears to be mixed or 

layered with fill, but the very deep (greater than 16 feet bgs) layers appear undisturbed. On the 

basis of a combination of physical characteristics including color, structure, vegetation, and 

elevation, silt and clay are generally considered to be either fill or undisturbed soil and 

approximately 16 feet of these materials overlie the top of natural alluvial sediments. 
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3.5 Topographic Data 

To support the excavation and backfill design process, topographic surveys will be used to 

delineate excavation areas and plan for staging and access with respect to the Southern 

Impoundment. Topographic information is available from a LiDAR survey of the Houston area 

performed in March 2008 (Integral and Anchor QEA, 2013). Topography is not expected to have 

changed substantially since this date, however, a higher quality topographic survey with a higher 

level of precision and accuracy is necessary to support the RD for the Southern Impoundment. 

Additionally, the excavation and backfill design process will need to consider infrastructure and 

obstructions. The excavation plan may require necessary offsets to avoid undermining existing 

structures during construction activities. Areas containing debris or obstructions may inhibit 

excavation and may require removal prior to completing the excavation when feasible. Structural 

surveys and a historical records search may be needed to develop protective setbacks from any 

utility infrastructure. 

3.5.1 Topographic and Utility Infrastructure Data Gaps 

Topographic data were collected in March 2008. Surface utility infrastructure data have not been 

collected. Both will be necessary for the RD. Additional topographic data will be necessary to 

accurately estimate excavation volumes. These data will also be used to plan for access and 

staging of equipment, as well as, to evaluate how potential staging areas connect to adjacent public 

roadways and where haul routes could be located. 

Surface utility infrastructure data will be used during the RD and by the implementing contractor to 

understand where available utility connection points are located. In addition, surface utility data will 

be used during RD to identify potential hazards during construction. 

3.5.2 Proposed Scope of Work 

Topographic surveys were previously collected by LiDAR in 2008. Additional information on 

topography and surface utility infrastructure will be collected to inform the RD. 

3.5.2.1 Statement of the Problem 

The remedy selected in the ROD for the Southern Impoundment requires excavation to 10 feet bgs 

for soil whose depth averaged dioxin/furan concentration in excess of 240 ng/kg. Topographic data 

are necessary for identification of removal limits, estimation of excavation quantities, design of Site 

access, and design of staging areas to be used during implementation of the RA. 

3.5.2.2 Goals of the study 

The goals of the topographic and utility surveys are to develop a topographic digital elevation map 

of the Site and areas necessary for staging and access. 

3.5.2.3 Information Inputs 

Field data to be collected with Drone mounted LiDAR and conventional surveying equipment, 

including a Velodyne 16 LiDAR unit with Snoopy IMU (inertial measurement unit) mounted to a DJI 
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Matrice 600 Drone, DJI Phantom Drone, Trimble R8 GPS system, and Trimble S6 total station with 

supporting accessories. Flight crosses to be set at an appropriate interval for continuous coverage 

of both the LiDAR point cloud and Orthophoto mapping. The extent of the LiDAR survey are shown 

on Figure 2-5. 

3.5.2.4 Analytic Approach 

Topographic data will be collected in discrete, overlapping areas or tiles, and then processed into a 

digital elevation model for each tile. Tiles will be stitched together using overlapped areas to create 

a complete digital elevation model for the peninsula south of I-10. The digital elevation model may 

be downscaled for computational efficiency. 

3.5.2.5 Performance or Acceptance Criteria 

There are no industry-standard acceptance criteria for laser-scanning topographic survey data. The 

final topographic survey report will be signed and sealed by a State of Texas Professional Licensed 

Surveyor. 

3.6 Summary of Data Gaps for Southern Impoundment 

Based on analysis of existing data (and subject to supplementation once additional data from PDI-1 

become available), the following are the data gaps for the Southern Impoundment that will be 

addressed by PDI-2: 

 Area and Volume of Waste Requiring Removal: Dioxin/furan concentrations in soils from 0 to 

10 feet in areas assumed to require additional delineation. Table 2-3 presents a summary of 

data to be collected to address this data gap. 

 Topographic Survey: Topographic data for the Southern Impoundment and the adjoining 

staging areas. Figure 2-5 shows the extent of the surveys to be conducted to address this data 

gap. 

4. Sand Separation Area 

For the Sand Separation Area, PDI-2 will include investigation activities to generate information 

necessary to prepare the RD. Investigation activities to support the RD for the Sand Separation 

Area will consist of collection of sediment data to provide further characterization of the lower dioxin 

concentrations and establish the baseline as a benchmark for future evaluation of the MNR. 

4.1 Monitored Natural Recovery Processes 

4.1.1 Physical Processes 

Deposition of sediment from uncontaminated upstream sources is the primary physical process 

contributing to MNR. The highest potential for risk posed by dioxins/furans occurs in the upper 

portion of the BAZ, where benthic organisms are at a greater risk of being exposed to 

dioxins/furans. In addition to risk posed by direct contact, dioxins/furan have the potential to 
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bioaccumulate in fish and shellfish. Deposition of uncontaminated sediment creates a new BAZ, 

which isolates benthic organisms and other receptors from any contaminants of concern. Therefore, 

the baseline characterization for the PDI-2 will identify the depth of the BAZ and define the physical 

processes of erosion and deposition in the vicinity of the Sand Separation Area. 

4.1.2 Chemical Processes 

For dioxins/furans, adsorption is the primary process in MNR. Adsorption is the partitioning of the 

dissolved form of a contaminant onto the surface of a solid phase (e.g., sediment particle). 

Adsorption reduces the bioavailability, and thus, toxicity by removing organic contaminants from 

porewater, the exposure medium for benthic invertebrates. Adsorption is a function of the chemical 

properties of the contaminant and fraction of organic carbon (foc) in sediment. The 

contaminant-specific adsorption-desorption distribution coefficient (Kd) is the ratio of the 

concentration of the contaminant adsorbed to sediment to the concentration dissolved in pore water 

at equilibrium. For organic compounds, Kd is normalized for foc to produce the organic carbon-water 

partition coefficient (Koc). Because Kd and Koc can vary with mineralogy and chemistry, the PDI-2 will 

collect data to calculate Kd and Koc specific to the Sand Separation Area. 

4.1.3 Biological Processes 

Degradation of dioxins/furans through microbiological transformation can occur if the community of 

benthic organisms includes microorganisms that use dioxins/furans as a source of energy. If 

occurring, biological degradation to less toxic forms can occur as mineralization. In addition to the 

presence of an appropriate microbial community, factors that can influence biological degradation 

include oxygen availability, pH, and specific conductivity. As a result, the PDI-2 will include 

collection of these data to determine the extent to which biological degradation of dioxins/furans is 

occurring. 

4.2 Physical Data 

4.2.1 Data Gaps 

Modeling of the hydrodynamics and sediment transport for the River was conducted as part of the 

RI/FS. Because deposition is likely the primary process for MNR, additional data will be collected to 

refine the model for the Sand Separation Area and estimate deposition. 

4.2.2 Proposed Scope of Work 

Data collected will include grain size at depth intervals of 0 to 2 inches, 2 to 4 inches, and 4 to 

6 inches below the surface water/sediment interface at three locations in the Sand Separation Area. 

These data will be used to estimate past deposition and calculate expected rates of deposition. 

4.2.3 Statement of the Problem 

The physical processes that will contribute to MNR are currently unknown. The problem to be 

addressed by this study is identification of physical parameters for processes that will contribute to 

MNR. 
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4.2.4 Goals of the Study 

The goal of the study is to estimate grain size at various depth intervals to estimate past deposition 

and calculate expected rates of deposition. 

4.2.5 Information Inputs 

At three locations sediment samples will be collected at 0 to 2 inches, 2 to 4 inches, and 4 to 

6 inches below the surface water/sediment interface. Grain size will be estimated for the 

nine samples collected. 

4.2.6 Analytic Approach 

Samples throughout the depth of each boring will be analyzed by a laboratory as follows: 

 Grain size (with hydrometer) per ASTM D6913 and ASTM D7928 

4.2.7 Performance or Acceptance Criteria 

There are no industry-standard acceptance criteria for the physical data test. Relevant ASTM test 

standards listed above will define laboratory protocols and test performance criteria. 

4.3 Chemical Data 

4.3.1 Data Gaps 

For organic compounds, such as dioxins/furans, some chemical transformation could potentially 

occur through processes such as electrophilic substitution and oxidation/reduction. To address this 

potential, collection of data to characterize the chemical environment of the Sand Separation Area 

is necessary. 

4.3.2 Proposed Scope of Work 

Chemical data will be collected at the three locations where grain size will be collected. Samples 

from the 0 to 2 inch depth interval will be analyzed for dioxins and furans and TEQ values 

calculated. Samples from the 0 to 2 inch depth interval will be analyzed for TOC, black carbon, 

REDOX, and specific conductance. 

4.3.3 Statement of the Problem 

The specific chemical processes that may contribute to transformation of dioxins/furans present in 

the Sand Separation Area are currently unknown. The problem to be addressed by this study is 

identification of chemical parameters to address the likelihood that chemical transformation of 

dioxins/furans might occur. 

4.3.4 Goals of the Study 

These data will be used in conjunction with the grain size analysis to calculate values of Kd and Koc 

specific to the Sand Separation Area. 
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4.3.5 Information Inputs 

At three locations sediment samples will be collected at 0 to 2 inches below the surface 

water/sediment interface. 

4.3.6 Analytic Approach 

Samples for dioxins and furans will be analyzed using EPA Method 8290. Results will be used to 

calculate TEQDF,M for each sample. Additionally, TOC, black carbon, REDOX potential, and specific 

conductance will be estimated for the three samples collected. 

 TOC per EPA Method 9060 

 Black carbon per Lloyd Kahn Method 

 REDOX per ASTM G200-09 

 Specific conductance per EPA Method 9050A 

4.3.7 Performance or Acceptance Criteria 

Acceptability criteria for analysis of dioxins and furans in soils are defined in the QAPP which is 

attached as Appendix B. Analytical sensitivity sufficient to estimate TEQDF,M concentrations are 

achievable with the established method. There are no industry-standard acceptance criteria for the 

remaining chemistry tests. Relevant ASTM test standards listed above will define laboratory 

protocols and test performance criteria. 

4.4 Biological Data 

4.4.1 Data Gaps 

Although biological degradation is not expected to be a significant process for MNR of 

dioxins/furans, the BAZ will be defined at the three locations where grain size and data on chemical 

parameters will be collected. 

4.4.2 Proposed Scope of Work 

The specific chemical processes that may contribute to transformation of dioxins/furans present in 

the Sand Separation Area are currently unknown. The problem to be addressed by this study is 

identification of chemical parameters to address the likelihood that chemical transformation of 

dioxins/furans might occur. 

4.4.3 Statement of the Problem 

The BAZ present within the Sand Separation Area is currently unknown. 

4.4.4 Goals of the Study 

These data will identity the depth of the BAZ and provide a baseline for future monitoring of MNR 

for the Sand Separation Area. 
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4.4.5 Information Inputs 

The presence and types of benthic macroinvertebrates in each of the three depth intervals (0 to 

2 inches, 2 to 4 inches, and 4 to 6 inches) will be identified and recorded. 

4.4.6 Analytic Approach 

Macroinvertebrates will be hand-picked from samples following standard protocols. Samples will be 

sorted to remove fine particles and macroinvertebrates will be hand-picked from core samples and 

preserved in ethanol. The number and generic classification of macroinvertebrates will be recorded 

for all samples. 

4.4.7 Performance or Acceptance Criteria 

There are no industry-standard acceptance criteria for identifying, counting and classifying 

macroinvertebrates. 

5. Treatability Sample Collection 

As part of the RD and as outlined in the TSWP, a TS will be conducted to: 

 Evaluate re-use of water 

 Evaluate optimum stabilization/solidification mix designs 

 Characterize the water quality of anticipated contact water and evaluate treatment alternatives 

 Evaluate evaporation technology 

 Evaluate the aggregate from the armored cap at the Site 

Soil samples for the TS will be collected during the PDI-2 fieldwork. Excess cuttings from borings 

will be composited as outlined in the SAP for the soil treatability analysis. In addition, monitoring 

wells will be installed to collect water from the waste material. Methods for collection of these data 

are outlined in the SAP (Appendix A). 

6. Site-Specific Plans 

6.1 Sampling and Analysis Plan 

The SAP consists of a data collection approach, a Field Sampling Plan (FSP), and an analytical 

plan. The data collection approach outlines the guidelines to be used in data collection to support a 

scientifically based decision. The FSP defines in detail the methods to be used to implement the 

field investigation to obtain the data to be used to address the project objectives. It also provides the 

operational plan for execution of the sampling and identifies the procedures for collection of 

samples consistent with the sample design. The analytical plan presents the analytical approach for 

handling of collected samples, including approved methods and standards. 
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6.2 Quality Assurance Project Plan 

The QAPP augments the FSP and addresses sample analysis and data handling regarding the 

PDI-2 work. The QAPP includes an explanation of the quality assurance, quality control, and 

chain-of-custody procedures for all treatability and PDI samples. The QAPP was prepared in 

accordance with the SOW §5.6(d). 

6.3 Health and Safety Plan 

The HASP satisfies health and safety requirements in accordance with standards of the 

Occupational Safety and Health Administration (OSHA) Section 190.120. Each contractor 

performing work as part of PDI-2 will be responsible for development of a Site-specific HASP to 

protect the safety of its employees following procedures consistent with applicable safety 

requirements. The HASP for the PDI-2 fieldwork is attached as Appendix C. At the beginning of 

each day of fieldwork, a brief joint safety meeting will be held. During this meeting, the field team 

will describe the activities to be implemented that day, identify the safety hazards, remind 

employees of important safety procedures, and comment on safety issues identified the previous 

day. 

6.4 Emergency Response Plan 

The ERP complies with the EPA Remedial Design/Remedial Action Handbook and OSHA standard 

for Hazardous Waste Operations and Emergency Response; Final Rule 29 CFR §1910.120(1)(2) to 

plan for potential emergencies prior to the commencement of hazardous waste operations. 

Major incidents at the Site that may require emergency response as documented in the ERP would 

include: severe weather, fire, explosion, chemical reaction, truck rollovers, off-Site accidents 

involving transport vehicles, spills or other incidents that may be immediately dangerous to human 

health and safety of on-Site personnel and nearby residents and/or the environment. The ERP for 

the fieldwork is attached as Appendix D. 

7. Project Schedule 

Respondents anticipate that field work to collect new data will be initiated within four weeks 

following EPA approval of this work plan, barring delays due to events such as an inability to obtain 

any required property access permissions, or delays related to storm activity or other weather 

conditions in the Houston area. Assuming EPA approval of this work plan no later than 30 days 

from its submission, field work would be anticipated to begin in May 2019 (subject to delays of the 

kind noted above). 
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VICINITY MAP

Source: ESRI World Topographic Maps.
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SITE PLAN

Source: ESRI World Imagery Basemap Services. 9/9/2017.
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NAD 1983 UTM Zone 15N

SAN JACINTO RIVER WASTE PITS SITE
HARRIS COUNTY, TEXAS
DRAFT SECOND PHASE PRE-DESIGN INVESTIGATION WORK PLAN

Legend
Northern Impoundment
Southern Impoundment
Preliminary Site Perimeter

Sand Separation Area

rn :i1 > rt 



0 12562.5

Feet

FIGURE 1-3

11187072 
Feb 11, 2019

GIS File: I:\GIS\GIS\Projects\11180000s\11187072\Layouts\002\11187072-00(002)GIS-BR009.mxd

NORTHERN IMPOUNDMENT

Source: Image ©2019 Google, Imagery date: 10/28/2017
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SOUTHERN IMPOUNDMENT

Source: Image ©2019 Google, Imagery date: 10/28/2017
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EXISTING AND PROPOSED SAMPLE LOCATIONS -
NORTHERN IMPOUNDMENT

Source: Image ©2019 Google, Imagery date: 10/28/2017

Coordinate System:
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Legend
!<( Proposed PDI-2 Sample Locations
") PDI-1 Soil or Sediment Boring Location (Geotechnical)
") PDI-1 Soil Boring Location (Geotechnical and Chemistry)
#* RI Boring Location
") Sample Result Below <30 ng/kg dw
") Sample Result Above >30 ng/kg dw
+ Potential Monitor Well Location

Thiessen Polygon Boundary
Non-impacted Berm Area
TCRA Cap Perimeter
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-  PDI-1 = First Phase 
   Pre-Design Investigation
-  RI = Remedial Investigation
-  ng/kg dw = nanograms per 
    kilograms dry weight
- TCRA = Time Critical Removal
   Action
1) All sample results are 
    for 2,3,7,8-tetrachlorodibenzo-p-doxin
    toxicity equivalents (TEQ)
2) Four composite samples will be 
     collected from each quadrant during 
     PDI-2 activities 
     for the treatability study
3) Water may be collected from the 
    MWs for use in the treatability study
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PROPOSED PDI-2 SAMPLE LOCATIONS -
NORTHERN IMPOUNDMENT

Source: Image ©2019 Google, Imagery date: 10/28/2017

Coordinate System:
NAD 1983 StatePlane Texas South

Central FIPS 4204 Feet

SAN JACINTO RIVER WASTE PITS SITE
HARRIS COUNTY, TEXAS
DRAFT SECOND PHASE PRE-DESIGN INVESTIGATION WORK PLAN

Legend
!<( Proposed PDI-2 Analytical Boring Location
!<( Proposed PDI-2 Analytical and Geotechnical Boring Location

+ Potential Monitor Well (MW) Location
Bathymetric Contours
Non-impacted Berm Area
TCRA Cap Perimeter

Notes:
- PDI-2 = Second Phase Pre-Design Investigation
- TCRA = Time Critical Removal Action
1)Four composite samples will be collected from each quadrant 
     during PDI-2 activities for 
     the treatability study
2)Water may be collected from the MW for use in the treatability study
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MOISTURE CONTENT IN GEOTECHNICAL BORINGS
NORTHERN IMPOUNDMENT
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STANDARD PENETRATION TEST BLOW COUNTS FOR 
GEOTECHNICAL BORINGS - NORTHERN IMPOUNDMENT
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TOPOGRAPHIC AND UTILITY SURVEY EXTENT

Source: Image ©2019 Google, Imagery date: 10/28/2017

Coordinate System:
NAD 1983 StatePlane Texas South

Central FIPS 4204 Feet
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EXISTING AND PROPOSED SAMPLE LOCATIONS - 
SOUTHERN IMPOUNDMENT

Source: Image ©2019 Google, Imagery date: 10/28/2017

Coordinate System:
NAD 1983 StatePlane Texas South

Central FIPS 4204 Feet

SAN JACINTO RIVER WASTE PITS SITE
HARRIS COUNTY, TEXAS
DRAFT SECOND PHASE PRE-DESIGN INVESTIGATION WORK PLAN

Legend
!( PDI-1 Boring Locations <240 ng/kg dw
!( PDI-1 Boring Locations >240 ng/kg dw
!<( Proposed Treatability Study Sample Locations
") RI Soil Boring Locations < 240 ng/kg dw
") RI Soil Boring Locations > 240 ng/kg dw
!<( Proposed PDI-2 Boring Location

Southern Impoundment Perimeter

Notes: 
- PDI-1 = First Phase Pre-Design Investigation
- RI = Remedial Investigation
- ng/kg dw = nanograms per kilogram dry weight
- PDI-2 = Second Phase Pre-Design Investigation
1) All sample results are 
    for 2,3,7,8-tetrachlorodibenzo-p-dioxin
    toxicity equivalents (TEQ)
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PROPOSED PDI-2 SAMPLE LOCATIONS - 
SOUTHERN IMPOUNDMENT

Source: Image ©2019 Google, Imagery date: 10/28/2017

Coordinate System:
NAD 1983 StatePlane Texas South
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Legend
!<( Proposed PDI-2 Boring Location
!<( Proposed Treatability Study Sample Location

Southern Impoundment Perimeter Note:
PDI-2 = Second Phase Pre-Design Investigation 
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PROPOSED PDI-2 SAMPLE LOCATIONS -
SAND SEPARATION AREA

Source: Image ©2019 Google, Imagery date: 10/28/2017

Coordinate System:
NAD 1983 StatePlane Texas South

Central FIPS 4204 Feet
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Page 1 of 2

Sample Location Integral Sample ID
Sample 

Identification

Sample 

Date

Sample Depth

(feet below 

ground surface 

[ft bgs])

Sample 

Type

Total WHO Dioxin 

TEQ  

(Human/Mammal) 

(ND=0.5) (ng/kg)

SJSB028-C1 SL0580 11/19/2018 (0-2) ft bgs 59.3 

SJSB028-C2 SL0581 11/19/2018 (2-4) ft bgs 3 

SJSB028-C3 SL0582 11/19/2018 (4-6) ft bgs 36 

SJSB028-C4 SL0583 11/19/2018 (6-8) ft bgs 12.4 

SJSB028-C5 SL0584 11/19/2018 (8-10) ft bgs 7.44 

SJSB028-C10 SL0589 11/19/2018 (8-10) ft bgs Duplicate 21.2 

SJSB028-C6 SL0585 11/19/2018 (10-12) ft bgs 3.53 

SJSB028-C7 SL0586 11/19/2018 (12-14) ft bgs 5 

SJSB028-C8 SL0587 11/19/2018 (14-16) ft bgs 2.74 

SJSB028-C9 SL0588 11/19/2018 (16-18) ft bgs 2.37 

SJSB029-C1 SL0500 11/6/2018 (0-2) ft bgs 14.9 

SJSB029-C2 SL0501 11/6/2018 (2-4) ft bgs 3.9 

SJSB029-C3 SL0502 11/6/2018 (4-6) ft bgs 3.25 

SJSB029-C4 SL0503 11/6/2018 (6-8) ft bgs 4.59 

SJSB029-C5 SL0504 11/6/2018 (8-10) ft bgs 3.77 

SJSB029-C6 SL0505 11/6/2018 (10-12) ft bgs 5.68 

SJSB029-C7 SL0506 11/6/2018 (12-14) ft bgs 2.19 

SJSB029-C8 SL0507 11/6/2018 (14-16) ft bgs 3.4 

SJSB029-C9 SL0508 11/6/2018 (16-18) ft bgs 9.54 

SJSB030-C1 SL0571 11/18/2018 (0-2) ft bgs 5.54 

SJSB030-C2 SL0572 11/18/2018 (2-4) ft bgs 2.45 

SJSB030-C3 SL0573 11/18/2018 (4-6) ft bgs 2.83 

SJSB030-C4 SL0574 11/18/2018 (6-8) ft bgs 2.81 

SJSB030-C5 SL0575 11/18/2018 (8-10) ft bgs 2.4 

SJSB030-C6 SL0576 11/18/2018 (10-12) ft bgs 2.97 

SJSB030-C7 SL0577 11/18/2018 (12-14) ft bgs 2.33 

SJSB030-C8 SL0578 11/18/2018 (14-16) ft bgs 3.11 

SJSB030-C9 SL0579 11/18/2018 (16-18) ft bgs 1.64 

SJSB031-C1 SL0509 11/8/2018 (0-2) ft bgs 2.71 

SJSB031-C10 SL0518 11/8/2018 (0-2) ft bgs Duplicate 1.73 

SJSB031-C2 SL0510 11/8/2018 (2-4) ft bgs 2.94 

SJSB031-C3 SL0511 11/8/2018 (4-6) ft bgs 3.21 

SJSB031-C4 SL0512 11/8/2018 (6-8) ft bgs 1.33 

SJSB031-C5 SL0513 11/8/2018 (8-10) ft bgs 1.89 

SJSB031-C6 SL0514 11/8/2018 (10-12) ft bgs 1.56 

SJSB031-C7 SL0515 11/9/2018 (12-14) ft bgs 0.901 

SJSB031-C8 SL0516 11/9/2018 (14-16) ft bgs 0.797 

SJSB031-C9 SL0517 11/9/2018 (16-18) ft bgs 1.63 

SJSB032-C1 SL0561 11/17/2018 (0-2) ft bgs 3410 

SJSB032-C2 SL0562 11/17/2018 (2-4) ft bgs 7660 

SJSB032-C3 SL0563 11/17/2018 (4-6) ft bgs 3170 

SJSB032-C10 SL0570 11/17/2018 (4-6) ft bgs Duplicate 1740 

SJSB032-C4 SL0564 11/17/2018 (6-8) ft bgs 6.34 

SJSB032-C5 SL0565 11/17/2018 (8-10) ft bgs 85.8 

SJSB032-C6 SL0566 11/17/2018 (10-12) ft bgs 26.7 

SJSB032-C7 SL0567 11/17/2018 (12-14) ft bgs 16 

SJSB032-C8 SL0568 11/17/2018 (14-16) ft bgs 3.1 

SJSB032-C9 SL0569 11/17/2018 (16-18) ft bgs 13.2 

Table 2-1

PDI-1 Data - Northern Impoundment

Draft Second Phase Pre-Design Investigation Work Plan

San Jacinto River Waste Pits Site

Harris County, Texas

SJSB028

SJSB029

SJSB030

SJSB031

SJSB032

GHD 11187072 (2)



Page 2 of 2

Sample Location Integral Sample ID
Sample 

Identification

Sample 

Date

Sample Depth

(feet below 

ground surface 

[ft bgs])

Sample 

Type

Total WHO Dioxin 

TEQ  

(Human/Mammal) 

(ND=0.5) (ng/kg)

Table 2-1

PDI-1 Data - Northern Impoundment

Draft Second Phase Pre-Design Investigation Work Plan

San Jacinto River Waste Pits Site

Harris County, Texas

SJSB033-C2 SL0539 11/12/2018 (2-4) ft bgs 1050 

SJSB033-C3 SL0540 11/12/2018 (4-6) ft bgs 7120 

SJSB033-C4 SL0541 11/12/2018 (6-8) ft bgs 5740 

SJSB033-C5 SL0542 11/12/2018 (8-10) ft bgs 1700 

SJSB033-C6 SL0543 11/12/2018 (10-12) ft bgs 157 

SJSB033-C7 SL0544 11/12/2018 (12-14) ft bgs 24.2 

SJSB033-C8 SL0545 11/14/2018 (14-16) ft bgs 17.8 

SJSB033-C9 SL0546 11/14/2018 (16-18) ft bgs 14 

SJSB033-C1 SL0538 11/15/2018 (0-2) ft bgs 95.6 

SJSB034-C1 SL0519 11/10/2018 (0-2) ft bgs 6.73 

SJSB034-C2 SL0520 11/10/2018 (2-4) ft bgs 3.41 

SJSB034-C3 SL0521 11/10/2018 (4-6) ft bgs 5.25 

SJSB034-C4 SL0522 11/10/2018 (6-8) ft bgs 3.12 

SJSB034-C5 SL0523 11/10/2018 (8-10) ft bgs 3.03 

SJSB034-C6 SL0524 11/10/2018 (10-12) ft bgs 2.25 

SJSB034-C7 SL0525 11/10/2018 (12-14) ft bgs 2.9 

SJSB034-C8 SL0526 11/10/2018 (14-16) ft bgs 3.85 

SJSB034-C9 SL0527 11/10/2018 (16-18) ft bgs 3.16 

SJSB035-C1 SL0528 11/11/2018 (0-2) ft bgs 3.07 

SJSB035-C2 SL0529 11/11/2018 (2-4) ft bgs 3.1 

SJSB035-C3 SL0530 11/11/2018 (4-6) ft bgs 3.56 

SJSB035-C4 SL0531 11/11/2018 (6-8) ft bgs 1.78 

SJSB035-C5 SL0532 11/11/2018 (8-10) ft bgs 3.43 

SJSB035-C6 SL0533 11/11/2018 (10-12) ft bgs 3.47 

SJSB035-C7 SL0534 11/11/2018 (12-14) ft bgs 3.55 

SJSB035-C10 SL0537 11/11/2018 (12-14) ft bgs Duplicate 1.24 

SJSB035-C8 SL0535 11/11/2018 (14-16) ft bgs 1.84 

SJSB035-C9 SL0536 11/11/2018 (16-18) ft bgs 2.86 

SJSB036-C2 SL0559 11/16/2018 (3.5-4.5) ft bgs 50500 

SJSB036-C3 SL0560 11/16/2018 (6-8) ft bgs 276 

SJSB036-C11 SL0556 11/16/2018 (10-11) ft bgs 133 

SJSB036-C12 SL0557 11/16/2018 (11-12) ft bgs 3.9 

SJSB036-C13 SL0558 11/16/2018 (12-13) ft bgs 27.5 

SJSB037-C3 SL0553 11/16/2018 (4-5.8) ft bgs 40400 

SJSB037-C2 SL0552 11/15/2018 (6.3-8) ft bgs 1.85 

SJSB037-C11 SL0549 11/15/2018 (10-11) ft bgs 618 

SJSB037-C12 SL0550 11/15/2018 (11-12) ft bgs 4.71 

SJSB037-C13 SL0551 11/15/2018 (12-13) ft bgs 13.4 

SJSB038-C6 SL0590 12/9/2018 (8-9) ft bgs 96700

SJSB038-C7 SL0591 12/9/2018 (9-10) ft bgs 364

SJSB038-C8 SL0592 12/9/2018 (10-11) ft bgs 152

SJSB038-C9 SL0593 12/9/2018 (11-12) ft bgs 5.39

Notes:

ng/kg = nanograms per kilogram
(1)

 Sample SJSB028-C10 is the field split of SJSB028-C5 (SL0584).
(2)

 Sample SJSB031-C10 is the field split of SJSB031-C1 (SL0509).
(3)

 Sample SJSB032-C10 is the field split of SJSB032-C3 (SL0563).
(4)

 Sample SJSB035-C10 is the field split of SJSB035-C7 (SL0534).

SJSB033

SJSB038

SJSB034

SJSB035

SJSB036

SJSB037

GHD 11187072 (2)



 Table 2-2

PDI-1 Preliminary Waste Characterization Analytical Results

Draft Second Phase Pre-Design Investigation Work Plan

San Jacinto River Waste Pits Site

Harris County, Texas

Page 1 of 2

Northern  

Impoundment - 

West

Northern  

Impoundment - 

East

Northern 

Impoundment - 

East

Southern 

Impoundment

Southern 

Impoundment

Southern 

Impoundment

Southern 

Impoundment

Southern 

Impoundment

Southern 

Impoundment

SJSB038 SJSB037 SJSB036 SJSB025 SJSB023 SJSB023 DUP SJSB019 SJSB008 SJSB012

12/18/2018 11/15/18 11/16/18 11/8/18 11/6/18 11/6/18 11/13/2018 11/13/18 11/13/18

(0-9) ft bgs - - - - - - - -

Units
TCLP Regulatory 

Levels
1

Method Detection 

Limits
2 - - - - - - - - -

1,1-Dichloroethene mg/L 0.7 0.00008 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U

1,2-Dichloroethane mg/L 0.5 0.00008 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U

1,4-Dichlorobenzene mg/L 7.5 0.00032 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

2-Butanone (Methyl ethyl ketone) (MEK) mg/L 200.0 0.0019 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U

Benzene mg/L 0.5 0.000062 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

Carbon tetrachloride mg/L 0.5 0.000096 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U 0.039 U

Chlorobenzene mg/L 100.0 0.00011 0.044 U 0.044 U 0.044 U 0.029 U 0.029 U 0.029 U 0.029 U 0.044 U 0.044 U

Chloroform (Trichloromethane) mg/L 6.0 0.000072 0.029 U 0.029 U 0.029 U 0.029 U 0.029 U 0.029 U 0.029 U 0.029 U 0.029 U

Tetrachloroethene mg/L 0.7 0.000099 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U

Trichloroethene mg/L 0.5 0.0001 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U

Vinyl chloride mg/L 0.2 0.000075 0.030 U 0.030 U 0.030 U 0.030 U 0.030 U 0.030 U 0.030 U 0.030 U 0.030 U

2,4,5-Trichlorophenol mg/L 400.0 0.000018 0.0087 U 0.013 U 0.013 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.011 U 0.014 U

2,4,6-Trichlorophenol mg/L 2.0 0.000014 0.0069 U 0.011 U 0.0099 U 0.0069 U 0.0069 U 0.0069 U 0.0069 U 0.0084 U 0.011 U

2,4-Dinitrotoluene mg/L 0.13 0.00027 0.013 U 0.020 U 0.019 U 0.013 U 0.013 U 0.013 U 0.013 U 0.016 U 0.021 U

2-Methylphenol mg/L 200.0 0.00033 0.0086 U 0.013 U 0.013 U 0.0086 U 0.0086 U 0.0086 U 0.0086 U 0.011 U 0.014 U

4-Methylphenol mg/L 200.0 0.00048 0.0047 U 0.0070 U 0.0067 U 0.0047 U 0.0047 U 0.0047 U 0.0047 U 0.0058 U 0.0074 U

Hexachlorobenzene mg/L 0.13 0.00063 0.0094 U 0.014 U 0.014 U 0.0094 U 0.0094 U 0.0094 U 0.0094 U 0.012 U 0.015 U

Hexachlorobutadiene mg/L 0.5 0.00029 0.0064 U 0.0095 U 0.0091 U 0.0064 U 0.0064 U 0.0064 U 0.0064 U 0.0078 U 0.010 U

Hexachloroethane mg/L 3.0 0.00029 0.0048 U 0.0071 U 0.0068 U 0.0048 U 0.0048 U 0.0048 U 0.0048 U 0.0058 U 0.0075 U

Nitrobenzene mg/L 2.0 0.00057 0.0079 U 0.012 U 0.012 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0097 U 0.013 U

Pentachlorophenol mg/L 100.0 0.0024 0.011 U 0.016 U 0.016 U 0.011 U 0.011 U 0.011 U 0.011 U 0.014 U 0.017 U

Pyridine mg/L 5.0 0.0075 0.25 U 0.38 U 0.36 U 0.25 U 0.25 U 0.25 U 0.25 U 0.31 U 0.40 U

Chlordane mg/L 0.03 0.0001 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 

Endrin mg/L 0.02 0.00000069 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 

gamma-BHC (lindane) mg/L 0.3 0.00000036 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 

Heptachlor mg/L 0.008 0.00000068 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 

Heptachlor epoxide mg/L 0.04 0.00000084 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 

Methoxychlor mg/L 10.0 0.0000001 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 

Toxaphene mg/L 0.5 0.0002 0.0020 U 0.0020 U 0.0020 U 0.0020 U 0.0020 U 0.0020 U 0.0020 U 0.0020 U 0.0020 U 

Arsenic mg/L 5.0 0.005 0.020 U 0.021 J 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U

Barium mg/L 100.0 0.0006 0.9 J 1.6 1.4 1.1 1.3 1.3 0.9 J 0.9 J 0.7 J

Cadmium mg/L 1.0 0.0005 0.001 U 0.002 J 0.001 J 0.002 J 0.003 J 0.003 J 0.011 J 0.004 J 0.001 U

Chromium mg/L 5.0 0.0009 0.010 U 0.010 U 0.010 U 0.001 U 0.001 U 0.001 U 0.001 U 0.010 U 0.010 U

Lead mg/L 5.0 0.005 0.015 U 0.015 U 0.015 U 0.015 U 0.024 J 0.025 J 0.015 U 0.015 U 0.015 U

Mercury mg/L 0.2 0.00002 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U

Selenium mg/L 1.0 0.009 0.02 U 0.02 U 0.02 J 0.02 U 0.02 J 0.02 U 0.02 U 0.02 U 0.02 J

Silver mg/L 5.0 0.002 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U

2,4,5-TP (Silvex) mg/L 1.0 0.000036 0.020 U 0.030 U 0.029 U 0.020 U 0.020 U 0.020 U 0.020 U 0.025 U 0.032 U

2,4-Dichlorophenoxyacetic acid (2,4-D) mg/L 10.0 0.000045 0.100 U 0.150 U 0.150 U 0.100 U 0.100 U 0.100 U 0.100 U 0.130 U 0.160 U

TCLP-Semi-Volatile Organic Compounds (SVOCs)

TCLP-Pesticides

TCLP-Herbicides

TCLP-Volatile Organic Compounds (VOCs)

TCLP-Metals

Parameters

Sample Location:

Sample Identification:

Sample Date:

Sample Depth:

GHD 11187072 (1)



 Table 2-2

PDI-1 Preliminary Waste Characterization Analytical Results

Draft Second Phase Pre-Design Investigation Work Plan

San Jacinto River Waste Pits Site

Harris County, Texas

Page 2 of 2

Northern  

Impoundment - 

West

Northern  

Impoundment - 

East

Northern 

Impoundment - 

East

Southern 

Impoundment

Southern 

Impoundment

Southern 

Impoundment

Southern 

Impoundment

Southern 

Impoundment

Southern 

Impoundment

SJSB038 SJSB037 SJSB036 SJSB025 SJSB023 SJSB023 DUP SJSB019 SJSB008 SJSB012

12/18/2018 11/15/18 11/16/18 11/8/18 11/6/18 11/6/18 11/13/2018 11/13/18 11/13/18

(0-9) ft bgs - - - - - - - -

Units
TCLP Regulatory 

Levels
1

Method Detection 

Limits
2 - - - - - - - - -

Parameters

Sample Location:

Sample Identification:

Sample Date:

Sample Depth:

Flash point (closed cup) °C > 60°C NA > 110 > 110 > 110 > 110 > 110 > 110 > 110 > 110 > 110

Percent solids % NA NA 45.9  67.1 70.0 74.3 74.9 65.3 76.7 82.0 63.5

pH, lab s.u. >2 or <12 NA 7.84  8.09 8.54 8.13 8.15 8.29 8.52 8.33 9.62

Reactive cyanide mg/kg NA 17.4 17 U 100 U 100 U 22 U 23 U 27 U 23 U 100 U 100 U 

Reactive sulfide mg/kg NA 0.2 70 U 48 U 46 U 32 U 32 U 32 U 32 U 39 U 98

Sulfur mg/kg NA 0.46 --- --- --- --- --- --- --- 2600 6.6

Gasoline Range Organics (GRO) mg/kg >1500
3 0.62 --- --- --- 1.7 J 8.3 14 --- 1.4 J 52

Diesel Range Organics (DRO) mg/kg >1500
3 0.79 --- --- --- 33 J 340 430 --- 8.1 J 1,300

Residual Range Organics (RRO) mg/kg >1500
3 2.9 --- --- --- 130 510 600 --- 60 1,500

Aroclor 1016 mg/kg NA 2.1 --- --- --- --- --- --- --- 0.0032 U ---

Aroclor 1221 mg/kg NA 2.1 --- --- --- --- --- --- --- 0.0032 U ---

Aroclor 1232 mg/kg NA 2.1 --- --- --- --- --- --- --- 0.0032 U ---

Aroclor 1242 mg/kg NA 2.1 --- --- --- --- --- --- --- 0.010 J ---

Aroclor 1248 mg/kg NA 2.1 --- --- --- --- --- --- --- 0.0032 U ---

Aroclor 1254 mg/kg NA 2.1 --- --- --- --- --- --- --- 0.021 ---

Aroclor 1260 mg/kg NA 2.1 --- --- --- --- --- --- --- 0.019 ---

Aroclor 1262 mg/kg NA 2.1 --- --- --- --- --- --- --- 0.0032 U ---

Aroclor 1268 mg/kg NA 2.1 --- --- --- --- --- --- --- 0.0032 U ---

Notes:

U - Not detected at the associated reporting limit

J - Estimated concentration

NA - Not Applicable

CFR - Code of Federal Regulations

--- - Not analyzed

ft bgs - Feet below ground surface

°C - Degree Celsius

s.u. - Standard Units

mg/kg - Milligrams per kilogram

mg/L - Milligrams per liter

% - Percent

PDI-1 - Preliminary Design Investigation-1

TCLP - Toxicity Characteristic Leaching Procedure
1 
- TCLP Regulatory Levels from the Guidelines for the Classification and Coding of Industrial and Hazardous Wastes , November 2014, and Table 1 - Maximum Concentration of Contaminants for the Toxicity Characteristic 40 CFR 261.24

2
 - Method Detection Limits were taken from Table 9 Analyte, Method Reporting Limits, and Method Detection Limits for Waste Characterization Samples  from the Pre-Design Investigation Quality Assurance Project Plan, August 2018.

3
 - TPH Regulatory Standard is a Total value, not a TCLP.

1. Data presented in the attached table has been produced by a laboratory which performed analyses according to a NELAP-approved quality assurance program, but has not been validated.

Polychlorinated Biphenyls (PCBs)

General Chemistry

Total Petroleum Hydrocarbons (TPH)

GHD 11187072 (1)
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Matrix Area

Number of 

Proposed Sample 

Locations

Proposed Sample 

Intervals (feet bgs)

Number of 

Proposed 

Samples

Proposed Analyses

22

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

198

1

6-8

8-10

10-12

12-14

14-16

16-18

6

1

8-10

10-12

12-14

14-16

16-18

5

1

12-14

14-16

16-18

3

4

0-2

2-4

4-6

6-8

8-10

10-20

24

1

0-2

2-4

4-6

6-8

8-10

10-20

20-30

30-40

40-50

50-60

60-70

70-80

12

5

0-2

2-4

4-6

6-8

8-10

10-20

20-30

30-40

40-50

50-60

60-70

70-80

80-90

90-100

70

Southern Impoundment 16

0-2

2-4

4-6

6-8

8-10

80 Dioxins and Furans

3

0-2 inches bgs

2-4 inches bgs

4-6 inches bgs

9 Grain Size

3 0-2 inches bgs 3

Dioxins and Furans

Total Organic Carbon (TOC)

Black Carbon

Reduction-Oxidation Potential

Specific Conductance

3

0-2 inches bgs

2-4 inches bgs

4-6 inches bgs

9 Benthic Macroinvertebrates

Notes:

bgs = below ground surface

UUTCS = Unconsolidated Undrained Triaxial Compression Strength

Moisture Content

Atterberg Limits

Grain Size

UUTCS  

Northern Impoundment

Table 2-3

Summary of Planned PDI-2 Data Collection Activities

Draft Second Phase Pre-Design Investigation Work Plan

San Jacinto River Waste Pits Site

Harris County, Texas

Dioxins and Furans

Soil

Sand Separation Area

GHD 11187072 (2)
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Sample Location Integral Sample ID Sample Identification Sample Date Sample Depth Sample Type

Total WHO Dioxin TEQ    

(Human/Mammal) 

(ND=0.5) (ng/kg)

SJSB008-E1-Composite SJSB008-E1-C6 SL0078 11/7/2018 (10-10) ft bgs 83.2

SJSB008-N1-Composite SJSB008-N1-C6 SL0153 11/13/2018 (10-10) ft bgs 9.47

SJSB008-S1-Composite SJSB008-S1-C6 SL0175 11/14/2018 (10-10) ft bgs 3720

SJSB008-W1-Composite SJSB008-W1-C6 SL0164 11/13/2018 (10-10) ft bgs 62.7

SJSB012-E1-Composite SJSB012-E1-C6 SL0100 11/10/2018 (10-10) ft bgs 123

SJSB012-E1-Composite SJSB012-E1-C6 (Field split) SL0101 11/10/2018 (10-10) ft bgs Duplicate 96.5

SJSB012-N1-Composite SJSB012-N1-C6 SL0146 11/13/2018 (10-10) ft bgs 255

SJSB012-S1-Composite SJSB012-S1-C6 SL0107 11/10/2018 (10-10) ft bgs 6.85

SJSB012-S1-Composite SJSB012-S1-C6 (Field split) SL0108 11/10/2018 (10-10) ft bgs Duplicate 6.42

SJSB012-W1-Composite SJSB012-W1-C6 SL0129 11/11/2018 (10-10) ft bgs 1090

SJSB012-W1-Composite SJSB012-W1-C6 (Field split) SL0130 11/11/2018 (10-10) ft bgs Duplicate 2390

SJSB019-E1-Composite SJSB019-E1-C6 SL0058 11/5/2018 (9-9) ft bgs 6650

SJSB019-N1-Composite SJSB019-N1-C6 SL0022 11/3/2018 (10-10) ft bgs 4650

SJSB019-S1-Composite SJSB019-S1-C6 SL0011 11/3/2018 (10-10) ft bgs 4920

SJSB019-W1-Composite SJSB019-W1-C6 SL0033 11/4/2018 (10-10) ft bgs 9000

SJSB019-W1-Composite SJSB019-W1-C6 (Field split) SL0034 11/4/2018 (10-10) ft bgs Duplicate 7920

SJSB023-E1-Composite SJSB023-E1-C6 SL0071 11/6/2018 (10-10) ft bgs 8480

SJSB023-E1-Composite SJSB023-E1-C6 (Field split) SL0072 11/6/2018 (10-10) ft bgs Duplicate 6460

SJSB023-N1-Composite SJSB023-N1-C6 SL0064 11/5/2018 (10-10) ft bgs 7530

SJSB023-N1-Composite SJSB023-N1-C6 (Field split) SL0065 11/5/2018 (10-10) ft bgs Duplicate 7030

SJSB023-S1-Composite SJSB023-S1-C6 SL0227 11/15/2018 (10-10) ft bgs 14300

SJSB023-W1-Composite SJSB023-W1-C6 SL0221 11/15/2018 (10-10) ft bgs 13900

SJSB025-E2-Composite SJSB025-E2 Comp-SL0119-0123 11/11/2018 (10-10) ft bgs 14

SJSB025-N1-Composite SJSB025-N1-C6 SL0084 11/8/2018 (10-10) ft bgs 3910

SJSB025-S1-Composite SJSB025-S1-C6 SL0249 11/16/2018 (10-10) ft bgs 1470

SJSB025-S1-Composite SJSB025-S1-C7 (Field split) SL0250 11/16/2018 (10-10) ft bgs Duplicate 1950

SJSB025-W1-Composite SJSB025-W1-C6 SL0256 11/16/2018 (10-10) ft bgs 186

SJSB039-Composite SJSB039-C6 SL0191 11/14/2018 (10-10) ft bgs 4460

SJSB040-Composite SJSB040-C6 SL0197 11/14/2018 (10-10) ft bgs 249

SJSB041-Composite SJSB041-C6 SL0203 11/15/2018 (10-10) ft bgs 4930

SJSB041-Composite SJSB041-C6 (Field split) SL0204 11/15/2018 (10-10) ft bgs Duplicate 3340

SJSB042-Composite SJSB042-C6 SL0045 11/4/2018 (10-10) ft bgs 14.4

SJSB042-Composite SJSB042-C6 (Field split) SL0046 11/4/2018 (10-10) ft bgs Duplicate 16.7

SJSB043-Composite SJSB043-C6 SL0052 11/4/2018 (10-10) ft bgs 15.2

SJSB044-Composite SJSB044-C6 SL0243 11/16/2018 (9-9) ft bgs 24

Notes:

ng/kg = nanograms per kilogram

ft bgs = feet below ground surface

Table 3-1

PDI-1 Data - Southern Impoundment - Composites

Draft Second Phase Pre-Design Investigation Work Plan

San Jacinto River Waste Pits Site

Harris County, Texas

GHD 11187072 (2)
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Sample Location Integral Sample ID
Sample 

Identification

Sample 

Date
Sample Depth

Sample 

Type

Total WHO Dioxin 

TEQ   

(Human/Mammal) 

(ND=0.5) (ng/kg)

Average 

(ng/kg)

SJSB008-S1-C1 SL0170 11/14/2018 (0-2) ft bgs 35.3

SJSB008-S1-C2 SL0171 11/14/2018 (2-4) ft bgs 13.1

SJSB008-S1-C3 SL0172 11/14/2018 (4-6) ft bgs 115

SJSB008-S1-C4 SL0173 11/14/2018 (6-8) ft bgs 25300

SJSB008-S1-C5 SL0174 11/14/2018 (8-10) ft bgs 721

SJSB008-S2-C1 SL0176 11/14/2018 (0-2) ft bgs 18.1

SJSB008-S2-C2 SL0177 11/14/2018 (2-4) ft bgs 17

SJSB008-S2-C3 SL0178 11/14/2018 (4-6) ft bgs 33.8

SJSB008-S2-C4 SL0179 11/14/2018 (6-8) ft bgs 39.6

SJSB008-S2-C5 SL0180 11/14/2018 (8-10) ft bgs 49000

SJSB012-N1-C1 SL0141 11/13/2018 (0-2) ft bgs 28.2

SJSB012-N1-C2 SL0142 11/13/2018 (2-4) ft bgs 6.75

SJSB012-N1-C3 SL0143 11/13/2018 (4-6) ft bgs 37.2

SJSB012-N1-C4 SL0144 11/13/2018 (6-8) ft bgs 707

SJSB012-N1-C5 SL0145 11/13/2018 (8-10) ft bgs 405

SJSB012-N2-C1 SL0136 11/12/2018 (0-2) ft bgs 14.8

SJSB012-N2-C2 SL0137 11/12/2018 (2-4) ft bgs 9.65

SJSB012-N2-C3 SL0138 11/12/2018 (4-6) ft bgs 41.6

SJSB012-N2-C4 SL0139 11/12/2018 (6-8) ft bgs 15700

SJSB012-N2-C5 SL0140 11/12/2018 (8-10) ft bgs 12200

SJSB012-W1-C1 SL0124 11/11/2018 (0-2) ft bgs 23.4

SJSB012-W1-C3 SL0126 11/11/2018 (4-6) ft bgs 4410

SJSB012-W1-C4 SL0127 11/11/2018 (6-8) ft bgs 4460

SJSB012-W1-C5 SL0128 11/11/2018 (8-10) ft bgs 3.01

SJSB012-W2-C1 SL0131 11/12/2018 (0-2) ft bgs 15.2

SJSB012-W2-C2 SL0132 11/12/2018 (2-4) ft bgs 3.65

SJSB012-W2-C3 SL0133 11/12/2018 (4-6) ft bgs 18000

SJSB012-W2-C4 SL0134 11/12/2018 (6-8) ft bgs 15.9

SJSB012-W2-C5 SL0135 11/12/2018 (8-10) ft bgs 6.36

SJSB019-E1-C1 SL0053 11/5/2018 (0-2) ft bgs 7.43

SJSB019-E1-C2 SL0054 11/5/2018 (2-4) ft bgs 609

SJSB019-E1-C3 SL0055 11/5/2018 (4-6) ft bgs 48.4

SJSB019-E1-C4 SL0056 11/5/2018 (6-8) ft bgs 206000

SJSB019-E1-C5 SL0057 11/5/2018 (8-10) ft bgs 17800

SJSB019-E2-C1 SL0012 11/3/2018 (0-2) ft bgs 25.8

SJSB019-E2-C2 SL0013 11/3/2018 (2-4) ft bgs 47.4

SJSB019-E2-C3 SL0014 11/3/2018 (4-6) ft bgs 5010

SJSB019-E2-C4 SL0015 11/3/2018 (6-8) ft bgs 18.3

SJSB019-E2-C5 SL0016 11/3/2018 (8-10) ft bgs 11

SJSB019-N1-C1 SL0017 11/3/2018 (0-2) ft bgs 14.6

SJSB019-N1-C2 SL0018 11/3/2018 (2-4) ft bgs 48.7

SJSB019-N1-C3 SL0019 11/3/2018 (4-6) ft bgs 5720

SJSB019-N1-C4 SL0020 11/3/2018 (6-8) ft bgs 43600

SJSB019-N1-C5 SL0021 11/3/2018 (8-10) ft bgs 38.5

SJSB019-N2-C1 SL0023 11/3/2018 (0-2) ft bgs 10.6

SJSB019-N2-C2 SL0024 11/3/2018 (2-4) ft bgs 220

SJSB019-N2-C3 SL0025 11/3/2018 (4-6) ft bgs 199000

SJSB019-N2-C4 SL0026 11/3/2018 (6-8) ft bgs 12000

SJSB019-N2-C5 SL0027 11/3/2018 (8-10) ft bgs 62.9

SJSB008-S1

SJSB008-S2

SJSB012-N1

SJSB012-N2

SJSB012-W1

SJSB012-W2

SJSB019-E1

SJSB019-E2

SJSB019-N1

SJSB019-N2

5236.88

9821.70

236.83

5593.21

Table 3-2

PDI-1 Data - Southern Impoundment - Intervals

Draft Second Phase Pre-Design Investigation Work Plan

San Jacinto River Waste Pits Site

Harris County, Texas

3608.22

44892.97

1022.50

9884.36

42258.70

2224.10
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Sample Location Integral Sample ID
Sample 

Identification

Sample 

Date
Sample Depth

Sample 

Type

Total WHO Dioxin 

TEQ   

(Human/Mammal) 

(ND=0.5) (ng/kg)

Average 

(ng/kg)

Table 3-2

PDI-1 Data - Southern Impoundment - Intervals

Draft Second Phase Pre-Design Investigation Work Plan

San Jacinto River Waste Pits Site

Harris County, Texas

SJSB019-S1-C1 SL0006 11/3/2018 (0-2) ft bgs 16.1

SJSB019-S1-C2 SL0007 11/3/2018 (2-4) ft bgs 471

SJSB019-S1-C3 SL0008 11/3/2018 (4-6) ft bgs 187000

SJSB019-S1-C4 SL0009 11/3/2018 (6-8) ft bgs 678

SJSB019-S1-C5 SL0010 11/3/2018 (8-10) ft bgs 392

SJSB019-S2-C1 SL0001 11/3/2018 (0-2) ft bgs 393

SJSB019-S2-C2 SL0002 11/3/2018 (2-4) ft bgs 14.6

SJSB019-S2-C3 SL0003 11/3/2018 (4-6) ft bgs 9.63

SJSB019-S2-C4 SL0004 11/3/2018 (6-8) ft bgs 198

SJSB019-S2-C5 SL0005 11/3/2018 (8-10) ft bgs 19.8

SJSB019-W1-C1 SL0028 11/4/2018 (0-2) ft bgs 58

SJSB019-W1-C2 SL0029 11/4/2018 (2-4) ft bgs 20800

SJSB019-W1-C3 SL0030 11/4/2018 (4-6) ft bgs 115000

SJSB019-W1-C4 SL0031 11/4/2018 (6-8) ft bgs 1160

SJSB019-W1-C5 SL0032 11/4/2018 (8-10) ft bgs 18.2

SJSB019-W2-C1 SL0035 11/4/2018 (0-2) ft bgs 65.8

SJSB019-W2-C2 SL0036 11/4/2018 (2-4) ft bgs 14.6

SJSB019-W2-C3 SL0037 11/4/2018 (4-6) ft bgs 2.29

SJSB019-W2-C4 SL0038 11/4/2018 (6-8) ft bgs 4.04

SJSB019-W2-C5 SL0039 11/4/2018 (8-10) ft bgs 2.62

SJSB023-E1-C1 SL0066 11/6/2018 (0-2) ft bgs 130

SJSB023-E1-C2 SL0067 11/6/2018 (2-4) ft bgs 481

SJSB023-E1-C3 SL0068 11/6/2018 (4-6) ft bgs 1250

SJSB023-E1-C4 SL0069 11/6/2018 (6-8) ft bgs 203

SJSB023-E1-C5 SL0070 11/6/2018 (8-10) ft bgs 11.8

SJSB023-E2-C1 SL0233 11/16/2018 (0-2) ft bgs 111

SJSB023-E2-C2 SL0234 11/16/2018 (2-4) ft bgs 260

SJSB023-E2-C3 SL0235 11/16/2018 (4-6) ft bgs 9.6

SJSB023-E2-C4 SL0236 11/16/2018 (6-8) ft bgs 6.94

SJSB023-E2-C5 SL0237 11/16/2018 (8-10) ft bgs 10.5

SJSB023-N1-C1 SL0059 11/5/2018 (0-2) ft bgs 46.7

SJSB023-N1-C2 SL0060 11/5/2018 (2-4) ft bgs 3880

SJSB023-N1-C3 SL0061 11/5/2018 (4-6) ft bgs 88300

SJSB023-N1-C4 SL0062 11/5/2018 (6-8) ft bgs 709

SJSB023-N1-C5 SL0063 11/5/2018 (8-10) ft bgs 35.2

SJSB023-N2-C1 SL0206 11/15/2018 (0-2) ft bgs 28.6

SJSB023-N2-C2 SL0207 11/15/2018 (2-4) ft bgs 141

SJSB023-N2-C3 SL0208 11/15/2018 (4-6) ft bgs 4.43

SJSB023-N2-C4 SL0209 11/15/2018 (6-8) ft bgs 4.63

SJSB023-N2-C5 SL0210 11/15/2018 (8-10) ft bgs 4.81

SJSB023-S1-C1 SL0222 11/15/2018 (0-2) ft bgs 1570

SJSB023-S1-C2 SL0223 11/15/2018 (2-4) ft bgs 47800

SJSB023-S1-C3 SL0224 11/15/2018 (4-6) ft bgs 35800

SJSB023-S1-C4 SL0225 11/15/2018 (6-8) ft bgs 139

SJSB023-S1-C5 SL0226 11/15/2018 (8-10) ft bgs 182

SJSB023-S2-C1 SL0228 11/15/2018 (0-2) ft bgs 13700

SJSB023-S2-C2 SL0229 11/15/2018 (2-4) ft bgs 47700

SJSB023-S2-C3 SL0230 11/15/2018 (4-6) ft bgs 213

SJSB023-S2-C4 SL0231 11/15/2018 (6-8) ft bgs 47

SJSB023-S2-C5 SL0232 11/15/2018 (8-10) ft bgs 32.9

SJSB019-S2

SJSB019-S1

SJSB019-W1

SJSB019-W2

SJSB023-E1

SJSB023-E2

SJSB023-N1

SJSB023-N2

SJSB023-S1

SJSB023-S2

127.01

27407.24

17.87

415.16

79.61

18594.18

36.69

17098.20

12338.58

37711.42
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Sample Location Integral Sample ID
Sample 

Identification

Sample 

Date
Sample Depth

Sample 

Type

Total WHO Dioxin 

TEQ   

(Human/Mammal) 

(ND=0.5) (ng/kg)

Average 

(ng/kg)

Table 3-2

PDI-1 Data - Southern Impoundment - Intervals

Draft Second Phase Pre-Design Investigation Work Plan

San Jacinto River Waste Pits Site

Harris County, Texas

SJSB023-W1-C1 SL0216 11/15/2018 (0-2) ft bgs 8110

SJSB023-W1-C2 SL0217 11/15/2018 (2-4) ft bgs 71300

SJSB023-W1-C3 SL0218 11/15/2018 (5-6) ft bgs 63500

SJSB023-W1-C4 SL0219 11/15/2018 (6-8) ft bgs 26.8

SJSB023-W1-C5 SL0220 11/15/2018 (8-10) ft bgs 23.1

SJSB023-W2-C1 SL0211 11/15/2018 (0-2) ft bgs 8600

SJSB023-W2-C2 SL0212 11/15/2018 (2-4) ft bgs 16900

SJSB023-W2-C3 SL0213 11/15/2018 (4-6) ft bgs 1210

SJSB023-W2-C4 SL0214 11/15/2018 (6-8) ft bgs 18.4

SJSB023-W2-C5 SL0215 11/15/2018 (8-10) ft bgs 3.03

SJSB025-N1-C1 SL0079 11/8/2018 (0-2) ft bgs 198

SJSB025-N1-C2 SL0080 11/8/2018 (2-4) ft bgs 16100

SJSB025-N1-C3 SL0081 11/8/2018 (4-6) ft bgs 6930

SJSB025-N1-C4 SL0082 11/8/2018 (6-8) ft bgs 1970

SJSB025-N1-C5 SL0083 11/8/2018 (8-10) ft bgs 84.7

SJSB025-N2-C1 SL0085 11/8/2018 (0-2) ft bgs 26.1

SJSB025-N2-C2 SL0086 11/8/2018 (2-4) ft bgs 3770

SJSB025-N2-C3 SL0087 11/8/2018 (4-6) ft bgs 10100

SJSB025-N2-C4 SL0088 11/8/2018 (6-8) ft bgs 1320

SJSB025-N2-C5 SL0089 11/8/2018 (8-10) ft bgs 33.9

SJSB025-S1-C1 SL0244 11/16/2018 (0-2) ft bgs 145

SJSB025-S1-C2 SL0245 11/16/2018 (2-4) ft bgs 13500

SJSB025-S1-C3 SL0246 11/16/2018 (5-6) ft bgs 84.8

SJSB025-S1-C4 SL0247 11/16/2018 (6-8) ft bgs 318

SJSB025-S1-C5 SL0248 11/16/2018 (8-10) ft bgs 2.02

SJSB025-S2-C3 SL0116 11/11/2018 (4-6) ft bgs 96.2

SJSB025-S2-C4 SL0117 11/11/2018 (6-8) ft bgs 2.03

SJSB025-S2-C5 SL0118 11/11/2018 (8-10) ft bgs 1.62

SJSB039-C1 SL0186 11/14/2018 (0-2) ft bgs 17.1

SJSB039-C2 SL0187 11/14/2018 (2-4) ft bgs 21.9

SJSB039-C3 SL0188 11/14/2018 (4-6) ft bgs 866

SJSB039-C4 SL0189 11/14/2018 (6-8) ft bgs 7190

SJSB039-C5 SL0190 11/14/2018 (8-10) ft bgs 10.9

SJSB040-C1 SL0192 11/14/2018 (0-2) ft bgs 23.9

SJSB040-C2 SL0193 11/14/2018 (2-4) ft bgs 33.9

SJSB040-C3 SL0194 11/14/2018 (4-6) ft bgs 59.6

SJSB040-C4 SL0195 11/14/2018 (6-8) ft bgs 76.2

SJSB040-C5 SL0196 11/14/2018 (8-10) ft bgs 1900

SJSB041-C1 SL0198 11/15/2018 (0-2) ft bgs 20.9

SJSB041-C2 SL0199 11/15/2018 (2-4) ft bgs 19500

SJSB041-C3 SL0200 11/15/2018 (4-6) ft bgs 4320

SJSB041-C4 SL0201 11/15/2018 (6-8) ft bgs 61.1

SJSB041-C5 SL0202 11/15/2018 (8-10) ft bgs 86.6

Notes:

ng/kg = nanograms per kilogram

ft bgs = feet below ground surface

SJSB025-N2

SJSB023-W1

SJSB023-W2

SJSB025-N1

SJSB025-S1

SJSB025-S2

SJSB039

SJSB040

SJSB041

1621.18

418.72

4797.72

33.28

28591.98

5346.29

5056.54

3050.00

2809.96

GHD 11187072 (2)
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1. Introduction 

GHD Services Inc. (GHD), on behalf of the International Paper Company (IPC) and McGinnes 

Industrial Maintenance Corporation (MIMC; collectively referred to as the respondents), submits to 

the United States Environmental Protection Agency (EPA) this Sampling and Analysis Plan (SAP) 

for the Second Phase Pre-Design Investigation (PDI) activities at the San Jacinto River Waste Pits 

Site in Harris County, Texas (Site). This SAP was prepared pursuant to the requirements of 

Administrative Settlement Agreement and Order on Consent for Remedial Design (AOC), Docket 

No. 06-02-18 agreed to by the Respondents and by the EPA with an effective date of April 11, 2018 

(EPA, 2018). The SAP is intended to supplement the Second Phase Pre-Design Investigation Work 

Plan (PDIWP-2) as a supporting document to be referenced during implementation of the second 

phase pre-design investigation (PDI-2) sample collection activities. 

The SAP is supported by a Field Sampling Plan (FSP), a Quality Assurance Project Plan (QAPP, 

Appendix B of the PDIWP-2), and Standard Operating Procedures (SOPs, Attachment A-1). The 

SOPs provide detailed procedures for activities cited in the FSP (Section 3), and are attached as 

Attachment A-1. The background, rationale, data quality objectives for sampling, and overall study 

design are described in the PDIWP-2. 

2. Data Collection Approach 

The PDI-2 data collection program will be conducted in accordance with applicable EPA Guidance 

as referenced herein including the Guidance on Choosing a Sampling Design for Environmental 

Data Collection (EPA, 2002) and Texas Commission on Environmental Quality (TCEQ) Guidance 

as referenced herein, where applicable. The data collection program will be completed in 

accordance with the QAPP (Appendix B of PDIWP-2) and the FSP (Section 3). The SAP 

development process considered the Site history, existing available Site data, the conceptual Site 

models, and the AOC. 

2.1 Sampling Design 

The sampling design is a fundamental part of data collection for scientifically based decision 

making. A well-developed sampling design plays a critical role in ensuring that data are sufficient to 

draw the conclusions needed. To generate accurate information regarding the constituents at the 

Site, the following were considered: 

 The appropriateness and accuracy of the sample collection and handling method 

 The effect of measurement error 

 The quality and appropriateness of the laboratory analysis 

 The representativeness of the data with respect to the objective of the study 

Of these, representativeness is addressed through the sampling design. Representativeness may 

be considered as the measure of the degree to which data accurately and precisely represent a 
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characteristic of a population, parameter variations at a sampling point, or an environmental 

condition [American National Standards Institute/American Society for Quality Control 

(ANSI/ASQC) 1994]. 

A complete sampling design indicates the number of samples and identifies the particular samples 

(for example, the geographic positions where these samples will be collected or the time points 

when samples will be collected). Along with this information, a complete sampling design will also 

include an explanation and justification for the number and the positions/timings of the samples 

(EPA, 2002). 

3. Field Sampling Plan 

The FSP defines in detail the methods used to implement the field investigation to obtain the data to 

address the project objectives. It provides the operational plan for execution of the sample design 

and identifies the procedures for collection of samples consistent with the sample design 

(EPA, 1993a). The FSP is supplemented by the QAPP (Appendix B of the PDIWP-2) to verify that 

the data will be usable to meet the project objectives. This FSP describes methods to be used 

during the PDI-2 field activities. 

3.1 Sample Type, Location, and Frequency 

The type, location, and frequency of environmental media samples collected are dependent on the 

intended use of the data. The determination of the appropriate number of samples to be collected is 

made with a number of considerations including the number of areas of concern that will be 

sampled, planned statistical methods, statistical performance, and practical considerations of 

logistics and cost (EPA, 1989). The sample type and locations proposed for the PDI-2 are shown on 

Figures 2-2 and 3-2, listed in Table A-1, and included below for each media. Details concerning 

sampling locations and sample collection methods are described herein. This information and other 

related information should be entered in the field sample key (FSK) (Attachment A-2). In summary, 

the following samples will be collected: 

Soil - A total of 212 soil samples from 25 sample locations will be collected for the PDI-2 from the 

Northern Impoundment. A total of 50 soil samples from 10 sample locations will be collected for the 

PDI-2 from the Southern Impoundment. Soil samples will be collected from various depths (see 

Table A-1). 

Geotechnical Borings - A total of 106 samples from 10 sample locations will be collected for the 

PDI-2 from the Northern Impoundment. Geotechnical borings will be collected from various depths 

(see Table A-1). 

Sediment - A total of nine sediment samples from three sample locations will be collected for the 

PDI-2 from the Sand Separation Area. Sediment samples will be collected from various depths (see 

Table A-1). 
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3.2 Sample Collection Objective and Location Rationale 

Samples will be collected at the Site to determine constituent concentrations in the sediment and 

soil, such that informed decisions can be made regarding the degree of potential risk presented by 

the Site and the extent of required remediation. 

The sample point configuration was developed using the following criteria: 

 Northern Impoundment soil/sediment analytical sample locations were selected to supplement 

past horizontal and vertical 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalents for mammals 

(TEQDF,M) delineation data. Placement and spacing of sample locations was determined using 

Thiessen polygons to estimate uncertainty between sample locations and approximate where 

additional samples should be located to achieve approximately 0.5 acre prescribed Certification 

Units (CUs). 

 Northern Impoundment soil geotechnical sample locations were selected to fill gaps in data 

necessary to inform the design of an engineered barrier during the RD, as specified by the 

October 2017 Record of Decision (ROD) (EPA, 2017). 

 Southern Impoundment soil sample locations were selected to supplement past horizontal 

TEQDF,M delineation data and to achieve approximately 0.5 acre prescribed CUs. 

 The Sand Separation Area sediment sample locations were selected to provide representative 

sampling of the area to establish a baseline for monitoring TEQDF,M for Monitored Natural 

Recovery (MNR). 

 Treatability Study (TS) sample locations were selected to provide representative soil and water 

material to use in treatability testing. 

3.3 Soil Sample Collection 

The following sections discuss the soil sample locations and soil sample collection procedures. 

Proposed PDI-2 sample locations are shown on Figure 2-2 (Northern Impoundment) and on 

Figure 3-2 (Southern Impoundment). 

3.3.1 Sample Locations 

Northern Impoundment 

 A total of 22 new soil borings (SJSB045 through SJSB066) will be advanced to a depth of 

18 feet below ground surface (bgs) (Figure 2-2) to achieve horizontal and vertical delineation. 

Discrete samples will be collected from the following 2-foot intervals: 0 to 2, 2 to 4, 4 to 6, 6 to 8, 

8 to 10, 10 to 12, 12 to 14, 14 to 16, and 16 to 18 feet bgs. 

 A total of 3 soil borings (SJSB036-1, SJSB010-1, and SJSB012-1) from previous sample 

locations (SJSB036, SJSB010, and SJSB012) will be advanced to a depth of 18 feet bgs to 

achieve vertical delineation at those locations (Figure 2-2). Discrete samples for each boring will 

be collected from the following 2-foot intervals: 

- SJSB010-1 - 6 to 8, 8 to 10, 10 to 12, 12 to 14, 14 to 16, and 16 to 18 feet bgs. 

- SJSB012-1 - 8 to 10, 10 to 12, 12 to 14, 14 to 16, and 16 to 18 feet bgs. 
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- SJSB036-1 - 12 to 14, 14 to 16, and 16 to 18 feet bgs. 

 A total of 10 geotechnical borings, collocated with 10 soil boring locations (SJSB045, SJSB046, 

SJSB047, SJSB048, SJSB050, SJSB051, SJSB054, SJSB055, SJSB062, and SJSB064), will 

be collected (Figure 2-2). 

- Four geotechnical borings (SJSB046, SJSB048, SJSB050, and SJSB054) will be driven to 

20 feet bgs. 

- One geotechnical boring (SJSB045) will be driven to 80 feet bgs. 

- Five geotechnical borings (SJSB047, SJSB051, SJSB055, SJSB062, and SJSB064) will be 

driven to 100 feet bgs. 

Southern Impoundment 

 A total of 10 new soil borings (SJSB067 through SJSB076) will be advanced to a depth of 

18 feet bgs (Figure 3-2) for TEQDF,M analysis. Samples will be collected from two-foot intervals 

to a total depth of 10 feet bgs: 0 to 2, 2 to 4, 4 to 6, 6 to 8, and 8 to 10 feet bgs. A total of 

35 samples will be collected. 

3.3.2 Soil Sample Collection Procedure 

Drilling methods suitable for sample collection at the Site were identified using ASTM D6286-12, 

Selection of Drilling Methods for Environmental Site Characterization. Acceptable drilling methods 

include sonic, large diameter, dual-tubed direct-push (e.g., Geoprobe®DT45), or hollow stem auger 

drilling rig and attendant tools, equipment, and supplies. Typically, these types of drill rigs are 

mounted on to specialized tracked or self-propelled vehicles, trucks, or boats. 

A typical sonic rig is equipped with a unique drill head specifically engineered to liquefy soils at the 

bit head as the head vibrates and rotates the bit. As the drill head is advanced, hollow stem casings 

behind the drill head fill with soil, which will be used for sampling purposes. Dual-tubed direct push 

drilling is similar to sonic drilling, except the drill head (or drive shoe) is not rotated during 

advancement. These drilling technologies case the outer hole as they drill down, generally 

preventing contamination smear/vertical cross contamination during drilling. 

Sonic and direct push methods are widely accepted throughout the United States for soil sampling 

and are standardized by ASTM Methods D6914, D6282, and D5784, respectively. All sampling 

equipment, materials, consumables, tools and other support equipment will be provided by the 

drilling subcontractor and will be stored on the drill rig. 

Upon completion of sampling, soil borings will be plugged with cementous grout in accordance with 

16 Texas Administrative Code (TAC) §76.1004, Standards for Capping and Plugging of Wells. After 

each boring or pair of borings is filled with grout, the opening in the cap will be covered with 

geotextile with a minimum three feet overlap and armor rock will be replaced to the original cap 

thickness specified for the subject location. 

Due to Site ground conditions (i.e., the presence of the time-critical removal action (TCRA) armored 

cap on the Northern Impoundments), a track-mounted (land) rig is preferred. Portions of the 

Northern Impoundment may require the use of a boat-mounted drill rig (barge or airboat rig 
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depending on water depth). As much as possible, soil borings will be installed with a land based drill 

rig during low tide. Sandbags or other physical barriers may need to be used to ensure drilling 

cuttings do not come in contact with surface waters. Analytical samples will be collected using sonic 

or direct push drilling equipment (or equivalent equipment). Geotechnical borings will be collected 

using direct push drilling equipment (or equivalent equipment) capable of collecting thin-walled 

undisturbed (Shelby tube) samples. 

For the portions of the Northern Impoundment that may require the use of a boat-mounted drill rig, 

either the field crew or divers will remove by hand the armor stone constituting the TCRA cap in an 

approximately four-foot radius around the borehole location. Sandbags and sand will be placed over 

the exposed geotextile to a depth of one-foot. The borehole will then be cased with a steel casing of 

adequate width to support soil boring installation. 

3.4 Sediment Sample Collection 

The following sections discuss the sediment sample locations and sediment sample collection 

procedures for the Sand Separation Area. Proposed sample locations are shown on Figure 4-1. 

3.4.1 Sample Locations 

Sand Separation Area 

 A total of three sediment sample locations (SJSB083, SJSB084, and SJSB085) will be advanced 

to six inches bgs to support MNR. Discrete samples from each boring will be collected from the 

0 to 2 inch, 2 to 4 inch, and 4 to 6 inch intervals. 

3.4.2 Sediment Sample Collection Procedure 

Prior to initiation of sediment sampling activities, the flow direction within the waterbody will be 

determined. Sediment samples will be collected starting at the lowest downstream location and 

always working upstream. This method verifies that any impacts on other sample locations due to 

sampling disturbance are minimized. To initiate the sediment sampling the sampling craft will be 

navigated to the approximate sample location using global positioning system (GPS) technology. 

Once positioned in the general area, the sediment samples will be collected. Sample station 

coordinates (longitude and latitude) will be recorded along with other pertinent information including 

water depth and time. 

A three-inch diameter aluminum or polyvinyl chloride (PVC) sample sleeve will be used for 

collection of sediment samples. The sampler will be positioned over the sample location and the 

sample sleeve will then be pushed through the sediment until refusal is met. The core sample will 

then be hoisted to the surface and the sample sleeve will be capped and sealed on both ends. The 

sample sleeve will be transported back to the Site staging area for processing. Sample sleeves will 

be held in an upright position to the extent possible during transport to minimize the sediment 

disturbance. Each sample sleeve will be cut open using electric shears and the sediment sample 

will be logged and any observations will be recorded in the field log book. Samples will be collected 

from each interval in each sample sleeve in the field and placed in pre-labeled sampling containers. 

Sample containers will then be delivered to the TCEQ-accredited laboratory for analyses. A new 

clean sample sleeve will be used for each sample location. Depending on the sample volume 
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needed by the lab, more than one sample sleeve may need to be used at each sample location to 

obtain the required sample volume. 

3.5 Treatability Study Sample Collection 

A separate Treatability Study (TS) will be conducted as part of the Remedial Design, per the 

Statement of Work (SOW) included in the AOC. To limit intrusions into the TCRA cap and exposure 

of the material in the Northern Impoundment, TS samples will be collected as part of the PDI-2 

fieldwork. An overview of TS sample collection is provided below. For more detailed information 

about planned TS activities, see the Treatability Study Work Plan, submitted to the EPA under 

separate cover. 

3.5.1 Treatability Study Sample Locations 

Northern Impoundment 

 A total of four composite soil material samples will be collected during the PDI-2 sample 

collection activities for use in the TS. 

 A total of four borehole water samples will be collected during the PDI-2 sample collection 

activities for use in the TS. 

 One composite porewater sample will be collected for use in the TS. 

 One composite surface water sample will be collected from the San Jacinto river during the 

PDI-2 sample collection activities for use in the TS. 

 One composite aggregate sample will be collected during the PDI-2 sample collection activities 

for use in the TS. 

Southern Impoundment 

 A total of three composite soil material samples will be collected during the PDI-2 sample 

collection activities for use in the TS. 

 A total of four borehole water samples will be collected during the PDI-2 sample collection 

activities for use in the TS. 

3.5.2 Soil Sample Collection 

As part of the PDI-2 sampling activities, soils and sediments from the Northern Impoundment will be 

collected for chemistry analysis from each two-foot interval of each soil boring. The remaining soil 

from each interval will be collected in five-gallon buckets and composited for treatability sampling. 

Soil from borings of similar chemical and/or geotechnical composition will be grouped together to 

generate four composite samples that are representative of the material in the Northern 

Impoundment. Sample locations for the Northern Impoundment are indicated on Figure 2-2. 

PDI-2 soil sampling locations planned for the Southern Impoundment are more limited and may not 

be representative of high TEQDF,M concentration areas. To ensure that samples collected for 

treatability are representative of the material that will be managed during remediation, borings will 

be installed in areas of known high TEQDF,M concentrations to obtain material for treatability testing. 
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Sample locations for the Southern Impoundment are included on Figure 3-2. All treatability samples 

will be shipped to the GHD Treatability Laboratory in Niagara Falls, New York for testing. 

3.5.3 Water Sample Collection 

Borehole Water 

Samples of borehole water will be collected from four of the planned treatability sample boring 

locations following installation of the boring. Water will be collected utilizing a bailer (or similar 

device) and put into five-gallon buckets for shipment to the GHD Treatability Laboratory. 

Surface Water 

Surface water will be collected during the PDI-2 sampling activities to create contact water for 

treatability testing. Water will be pumped directly from the San Jacinto River from atop the TCRA 

cap in the Northern Impoundment. River water will be pumped into five-gallon buckets or drums for 

shipment to the GHD Treatability Laboratory. 

Porewater 

Approximately 10,000 gallons of representative contact water will be necessary to evaluate thermal 

evaporation technology. To acquire a sufficient volume of representative contact water, varying 

methods of porewater extraction may be used, dependent on the method’s ability to successfully 

obtain adequate yield. The methods of porewater extraction may include temporary boreholes, 

monitoring wells, or a temporary excavation. The location of the porewater extraction is anticipated 

in the areas of the Northern Impoundment currently free of standing river water, as shown on 

Figure 2-2. Once 10,000 gallons of water has been accumulated, the water will be pumped into 

tanker trucks and transported to the pilot testing facility. If a sufficient volume of water cannot be 

obtained from within the waste material, representative contact water will be created by collecting 

waste material and river water, separately, and then subsequently mixing them in the laboratory 

setting. 

3.6 Management of Investigation-Derived Wastes 

Investigation-derived waste (IDW) will be managed and tracked following the procedures outlined in 

Investigation Derived Material Management SOP (Appendix A-1). Solid and liquid IDW from 

sampling and decontamination activities will be containerized and temporarily stored on Site. Liquid 

waste (e.g., decontamination water) and dry waste (e.g., soil cuttings) will be segregated and 

transferred into United States Department of Transportation- approved 55-gallon drums and 

temporarily stored at the Site pending analytical results. 

All disposable materials used for sample collection and processing, such as paper towels and 

gloves, will be placed in heavyweight garbage bags or other appropriate containers. Disposable 

supplies that do not contain Site material will be removed from the Site by sampling personnel and 

placed in a normal refuse container for disposal at a solid waste landfill. 

All IDW will be disposed of in accordance with all applicable regulations and guidelines. 
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3.7 Health and Safety 

Each contractor at the Site will be responsible for development of a Site Health and Safety Plan 

(HASP) to protect the safety of their employees following procedures consistent with the Site safety 

requirements. The HASP for the PDI-2 fieldwork is attached in Appendix C. At the beginning of 

each day of fieldwork, a brief joint safety meeting will be held. During this meeting, the field team 

will describe the activities to be implemented that day, identify the safety hazards, remind 

employees of important safety procedures, and comment on safety issues identified the previous 

day. 

4. Analytical Program 

All samples will be analyzed by TCEQ accredited laboratories using EPA approved methods. The 

sample media, number of samples, and analytical analyses are listed in Table A-1. The sampling 

and analytical testing program is detailed in the QAPP. The purpose of the QAPP is to describe the 

policy, organization (analytical laboratory), functional activities, and quality assurance and quality 

control protocols necessary to achieve the DQOs dictated by the intended use of the data. The 

QAPP for the PDI-2 is included as Appendix D to the PDIWP-2. 

Soil samples will be analyzed for TEQDF,M using USEPA Method 1613B. The geotechnical analysis 

test parameters and number of sample intervals per boring are summarized below: 

 Moisture content, per ASTM D2216 - All samples 

 Grain size (with hydrometer) per ASTM D6913 and ASTM D7928 - Every 10 feet sand sample. 

 Plasticity (Atterberg limits) per ASTM D4318 - Every 20 feet for cohesive samples. 

 Unconsolidated undrained triaxial shear strength, per ASTM D4767 - Every other sample within 

the top 10 feet and every 10 feet thereafter. 

Sediment samples will be analyzed for the following parameters: 

 Grain Size 

 Dioxins/furans 

 Total Organic Carbon (TOC) 

 Black Carbon 

 Oxidation-reduction (REDOX) Potential 

 Specific Conductance 

 Macroinvertibrates 
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X Y

Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0

Geotechnical Boring (Undisturbed - Shelby Tube)
Continuous for every 2 feet of the first 10 feet, 10 foot 

intervals thereafter
80

Moisture Content, Atterberg Limits, Grain Size, 

UUTCS  
12 0

Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0

Geotechnical Boring (Undisturbed - Shelby Tube)
Continuous for every 2 feet of the first 10 feet, 10 foot 

intervals thereafter
20

Moisture Content, Atterberg Limits, Grain Size, 

UUTCS  
6 0

Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0

Geotechnical Boring (Undisturbed - Shelby Tube)
Continuous for every 2 feet of the first 10 feet, 10 foot 

intervals thereafter
100

Moisture Content, Atterberg Limits, Grain Size, 

UUTCS  
14 0

Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0

Geotechnical Boring (Undisturbed - Shelby Tube)
Continuous for every 2 feet of the first 10 feet, 10 foot 

intervals thereafter
20

Moisture Content, Atterberg Limits, Grain Size, 

UUTCS  
6 0

SJSB049 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3216870 13857323

Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0

Geotechnical Boring (Undisturbed - Shelby Tube)
Continuous for every 2 feet of the first 10 feet, 10 foot 

intervals thereafter
20

Moisture Content, Atterberg Limits, Grain Size, 

UUTCS  
6 0

Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0

Geotechnical Boring (Undisturbed - Shelby Tube)
Continuous for every 2 feet of the first 10 feet, 10 foot 

intervals thereafter
100

Moisture Content, Atterberg Limits, Grain Size, 

UUTCS  
14 0

SJSB052 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217074 13857923

SJSB053 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217215 13857884

Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0

Geotechnical Boring (Undisturbed - Shelby Tube)
Continuous for every 2 feet of the first 10 feet, 10 foot 

intervals thereafter
20

Moisture Content, Atterberg Limits, Grain Size, 

UUTCS  
6 0

Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0

Geotechnical Boring (Undisturbed - Shelby Tube)
Continuous for every 2 feet of the first 10 feet, 10 foot 

intervals thereafter
100

Moisture Content, Atterberg Limits, Grain Size, 

UUTCS  
14 0

SJSB056 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217492 13857397

SJSB057 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217348 13857191

SJSB058 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217254 13857130

SJSB059 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217408 13857403

SJSB060 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217315 13857721

SJSB061 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217178 13857821

Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0

Geotechnical Boring (Undisturbed - Shelby Tube)
Continuous for every 2 feet of the first 10 feet, 10 foot 

intervals thereafter
100

Moisture Content, Atterberg Limits, Grain Size, 

UUTCS  
14 0

SJSB063 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217248 13857457

Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0

Geotechnical Boring (Undisturbed - Shelby Tube)
Continuous for every 2 feet of the first 10 feet, 10 foot 

intervals thereafter
100

Moisture Content, Atterberg Limits, Grain Size, 

UUTCS  
14 0

SJSB065 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217166 13857232

SJSB066 Northern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 18 feet 18 Dioxins and furans 9 0 3217028 13857267

3216831

13857096

13857219

SJSB062 Northern Impoundment

13857592

3216664 13857304

3216863 13857778

3216966 13857951

138575943217286

SJSB047 Northern Impoundment

SJSB048 Northern Impoundment

SJSB050 Northern Impoundment

SJSB045 Northern Impoundment 3217218 13857032

SJSB046 Northern Impoundment 3217079

Coordinates
b

Station ID Location Sample Type Sampling Intervals
a Analyses

Total Depth

(feet bgs)

Total Number of 

Samples Collected

Initial Sample 

Depth 

(feet bgs)

13857372SJSB064 Northern Impoundment 3217148

SJSB051 Northern Impoundment

3217376 13857763SJSB054 Northern Impoundment

SJSB055 Northern Impoundment 3217460

GHD 11187072 (2) - App A
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San Jacinto River Waste Pits Site
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X Y

Coordinates
b

Station ID Location Sample Type Sampling Intervals
a Analyses

Total Depth

(feet bgs)

Total Number of 

Samples Collected

Initial Sample 

Depth 

(feet bgs)

SJGB010-1 Northern Impoundment Soil Chemistry Boring
2-foot discrete intervals to depth of 18 feet, starting at 

depth of 6 feet
18 Dioxins and furans 6 6 3216777 13857443

SJGB012-1 Northern Impoundment Soil Chemistry Boring
2-foot discrete intervals to depth of 18 feet, starting at 

depth of 8 feet
18 Dioxins and furans 5 8 3216839 13857614

SJSB036-1 Northern Impoundment Soil Chemistry Boring
2-foot discrete intervals to depth of 18 feet, starting at 

depth of 12 feet
18 Dioxins and furans 3 12 3216870 13857485

SJSB067 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3216194 13856775

SJSB068 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215962 13856489

SJSB069 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3216019 13856447

SJSB070 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215759 13856323

SJSB071 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215259 13855879

SJSB072 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215315 13855795

SJSB073 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215455 13855589

SJSB074 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215299 13855998

SJSB075 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215610 13855762

SJSB076 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215396 13855715

SJSB077 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3216043 13856740

SJSB078 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3216015 13856661

SJSB079 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215910 13856832

SJSB080 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215853 13856752

SJSB081 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215687 13856638

SJSB082 Southern Impoundment Soil Chemistry Boring 2-foot discrete intervals to depth of 10 feet 10 Dioxins and furans 5 0 3215908 13856912

2-inch discrete intervals to depth of 6 inches 6 inches Grain Size 3 0

2-inch discrete intervals to depth of 2 inches 2 inches

Dioxins and Furans, Total Organic Carbon (TOC), 

Black Carbon, Reduction-Oxidation Potential, 

Specific Conductance

1 0

2-inch discrete intervals to depth of 6 inches 6 inches Benthic Macroinvertebrates 3 0

2-inch discrete intervals to depth of 6 inches 6 inches Grain Size 3 0

2-inch discrete intervals to depth of 2 inches 2 inches

Dioxins and Furans, Total Organic Carbon (TOC), 

Black Carbon, Reduction-Oxidation Potential, 

Specific Conductance

1 0

2-inch discrete intervals to depth of 6 inches 6 inches Benthic Macroinvertebrates 3 0

2-inch discrete intervals to depth of 6 inches 6 inches Grain Size 3 0

2-inch discrete intervals to depth of 2 inches 2 inches

Dioxins and Furans, Total Organic Carbon (TOC), 

Black Carbon, Reduction-Oxidation Potential, 

Specific Conductance

1 0

2-inch discrete intervals to depth of 6 inches 6 inches Benthic Macroinvertebrates 3 0

Notes:

bgs = below ground surface
a 

Actual sampling intervals for geotechnical analysis will be determined in the field.
b 

NAD 1983; State Plane Texas South Central FIPS 4204; US feet

SJSB085 Sand Separation Area Sediment Samples

3216159 13858704

3216327 13858583

3216216 13858436

SJSB083

SJSB084

Sand Separation Area

Sand Separation Area

Sediment Samples

Sediment Samples

GHD 11187072 (2) - App A
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Please Adhere to the Following Quality System 

Training Requirements 

 Employees who are required to conduct a specific field activity must be properly certified to do 

the work. This involves reviewing the SOP. 

 Employees must also conduct this field work under supervised conditions on at least three 

occasions, and must be certified by a qualified mentor. Only then can an employee conduct a 

specific field activity on their own. This is documented on a Field Method Training Record 

(QSF-021). 

 Complete the QSF-021 and forward it to trainingrecords-northamerica@GHD.com. 

 Please note that three topics are discussed in this SOP: 

 Planning and Preparation 

 Safety and Health 

 Procedures for Barge and Drill Rig Setup 

http://myportal/QS/Documents/QS%20Project%20Administration%20Forms/200016-QSF-021-FieldMethodTrainingRecord-Rev6.docx
http://myportal/QS/Documents/QS%20Project%20Administration%20Forms/200016-QSF-021-FieldMethodTrainingRecord-Rev6.docx
mailto:trainingrecords-northamerica@ghd.com
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1. Introduction 

Barge mounted drilling may be required when data is required in the subsurface over a water body. 

Barge drilling will vary from project to project due to environmental conditions, the data that is being 

collected, project objectives and other factors. The primary goal of this standard operating 

procedure (SOP) is to properly setup and position a barge and drill rig so that appropriate samples 

can be collected. 

This section is organized as follows: 

 Planning and Preparation 

 Safety and Health 

 Procedures for barge and drill rig setup 

Sampling methodologies are the same as those found in other SOPs and will not be discussed in 

the Barge Drilling SOP, except for where these procedures may vary. 

2. Planning and Preparation 

The following activities are required prior to undertaking a soil sampling program: 

1. Review the Work Plan, project documents, and health and safety requirements with the 

Project Coordinator. 

2. Complete a Field Equipment Requisition Form (QSF-014) and assemble all equipment, 

materials, log books, and forms. 

3. Obtain a Site plan and any previous stratigraphic logs. Determine the exact number, 

location, and depths of samples to be collected. 

4. Complete a Vendor Evaluation Form (QSF-012) and file in the project file for any vendors 

that do not have full approval status or are not listed on the Approved Vendor List 

(QSL-004). Prior to mobilization on-Site, the vendor must submit the form to the Regional 

Safety and Health Manager for review and approval (if not already posted on QSL-004). 

5. Initiate a Property Access/Utility Clearance Data Sheet (QSF-019), if necessary. 

6. Determine notification needs with the Project Coordinator. Have the regulatory groups, 

client, landowner, GHD personnel, and laboratory been informed of the sampling event? 

7. Determine the methods for handling and disposal of wash waters and spent 

decontamination fluids. 

3. Safety and Health 

This SOP does not serve as a manual for operating a barge. Personnel on the barge should defer 

to the captain’s direction. Safety precautions must be taken when project activities include working 



 
 

GHD | Drilling Over Water Standard Operating Procedures | 11187072 (2) | Page 2 

in or from a water vessel. Ensure the vessel operator is licensed in accordance with state and 

federal regulations. 

The following summarizes key guidelines for the safe operation of boats: 

1. An approved Type I, II, III, or V personal floatation device (PFD) must be available onboard 

for each person on the boat. A PFD shall be worn when working in the smaller boats used 

for collecting samples from bodies of water. 

2. Vessels longer than 16 feet in length shall also have an approved Type IV throwable ring 

buoy or buoyant cushion onboard. 

3. No vessel shall be operated in a reckless or negligent manner. Examples of reckless or 

negligent operation include: 

 Excessive speed in regulated or congested areas 

 Operating in a manner that may cause an accident 

 Operating in a swimming area with bathers present 

 Operating while under the influence of alcohol 

 Operation of a personal watercraft that endangers life or property 

4. Every vessel shall display the lights and shapes required by the navigation rules. 

5. Accidents should be reported immediately to a law enforcement agency. 

6. It is a good idea for all vessels with a motor to have an approved, fully charged fire 

extinguisher on board. 

4. Procedures for Barge and Drill Rig Setup 

The following list the steps for barge and drilling setup. These procedures may be modified based 

on site conditions: 

1. Drill pipe will be lowered through an opening on the barge platform. Many times steel plates 

are necessary to minimize the area of the opening, while still allowing necessary drill pipe 

and tooling down hole. Under this circumstance, ensure the plates are properly and 

securely welded to the barge platform. 

2. Transfer the drill rig from land onto barge platform. This can be done by hoisting the drill rig 

with a crane and lowering onto the barge platform or possible tracking the barge onto the 

platform. If a crane is used, ensure weight is evenly distributed. The GHD Lifting and 

Rigging Standard should be followed. 

3. Transfer additional equipment required for drilling operations. A checklist should be created 

prior to loading the barge to ensure all necessary equipment is loaded. It can be difficult to 

load large equipment onto the barge once the barge is launched. Verify 55-gallon drums are 

on-board to containerize any waste material. 
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4. Check tide and weather conditions. Drilling from a barge is not possible when there are 

large waves, and the tide may affect how the barge and drill pipe is positioned. 

5. Identify sampling locations prior to mobilizing the barge. Use a John Boat or small 

maneuverable vessel to mark sampling location with GPS locating device. Ensure the 

location is accessible via barge (depth to water, impediments in the water, etc.). 

6. Launch barge and mobilize to the sampling location; ensure the barge is oriented so that 

the drill rig is positioned to sample the previously marked location. 

7. Have qualified personnel set the barge spuds for anchoring. 

8. Measure depth to top of waterbody bottom from the surface of the barge, the bottom of the 

barge and the top of water. Mark this information in the field book or boring log. Check the 

current tide to establish baseline elevation from drilling operations. 

9. Setup drill rig and equipment. 

10. Begin drilling operations. 

11. Monitor the water body conditions for vessel traffic and inclement weather conditions; wake 

and waves can create issues for drilling operations. Communicate a change in conditions to 

the driller. 

12. Complete sampling work in accordance with Work Plan and Soil Sampling SOP; collect all 

investigation derived material in 55-gallon drums or other suitable container. 

13. Upon completion, plug hole in accordance with applicable regulations. 
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Please Adhere to the Following Quality System 

Training Requirements 

 Employees who are required to conduct a specific field activity must be properly certified to do 

the work. This involves reviewing the SOP. 

 Employees must also conduct this field work under supervised conditions on at least three 

occasions, and must be certified by a qualified mentor. Only then can an employee conduct a 

specific field activity on their own. This is documented on a Field Method Training Record 

(QSF-021). 

 Complete the QSF-021 and forward it to trainingrecords-northamerica@GHD.com. 

 Please note that four topics are discussed in this SOP: 

 Material Characterization of IDM 

 On-Site Handling 

 Off-Site Disposal 

 Sampling and Analysis of IDM 

mailto:trainingrecords-northamerica@ghd.com
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1. Introduction 

This Investigation Derived Materials Management (IDMM) Standard Operating Procedure (SOP) 

was prepared to demonstrate the methods which will be used by GHD Services Inc. (GHD) for 

handling waste generated during field sampling activities. This IDMM SOP was prepared in 

accordance with the United States Environmental Protection Agency (USEPA) Guide to 

Management of Investigation-Derived Waste. The collection of environmental samples during 

completion of a site investigation may generate a variety of investigation derived material (IDM). 

The IDM may include: 

 Soil 

 Sediment 

 Groundwater 

 Personal protective equipment (PPE) 

 Decontamination fluids 

 Disposal sampling equipment (DE) 

2. Purpose 

The purpose of this IDMM SOP is to provide specific information and guidance to protect human 

health and the environment, to address the most typical scenario that may be encountered, and to 

describe cost-effective methods of handling both hazardous and non-hazardous IDM. This plan 

addresses typical IDM management and cost-effective methods to: 

 Minimize the quantity of wastes generated 

 Leave the Site in the same or equivalent condition prior to the investigation 

 Remove material that poses an immediate threat to human health and/or the environment 

3. Identification of IDM 

The identification of the IDM is essential for appropriate handling of the material. A step-by-step 

process will be followed to properly characterize the material, locate similar areas of impact, and 

profile in accordance with the requirements above to the appropriate permitted disposal facility. 

3.1 Material Characterization 

The material characterization information which is usually available includes manifests, Material 

Safety Data Sheets (MSDS), previous test results, knowledge of material generation process, other 

relevant records, and the best professional judgement. The valid material characterization does not 

always require new analysis of IDM samples. Prior to disposition a waste profile will be setup with a 

disposal subcontractor to properly remove IDM from the Site. IDM will not be considered Resource 
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Conservation and Recovery Act (RCRA) hazardous just because it contains Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) hazardous substances. The 

determination of a RCRA waste must be based on the presence of listed waste generated 

after 1976 or exhibiting hazardous characteristics. 

3.2 On-Site Handling 

In accordance with USEPA’s guidance, on-Site handling of RCRA non-hazardous waste will 

include: 

 Soil cuttings - containerize in drums or roll-off box prior to off-Site disposition 

 Sediments - containerize in drums or roll-off box prior to off-Site disposition 

 Decontamination fluids - pour into drums or other suitable containers and store prior to off-site 

disposition 

 Decontaminated PPE and disposable sampling equipment - store into drums or other suitable 

containers prior to off-Site disposition 

IDM will be stored on-Site in a designated location prior to off-Site disposition. 

3.3 Off-Site Disposal 

IDM will be disposed off-Site in the following situations: 

 It is RCRA hazardous water and generated in excess of 100 kilograms per month 

 It may pose a substantial risk if left at the site 

 It is RCRA hazardous PPE or DE 

 The site conditions would change substantially with increased risk from leaving it on-Site 

 USEPA does not recommend removal of materials from all sites and, in particular, from those 

sites where IDM does not pose any immediate threat to human health or the environment. 

All off-Site IDM disposal will be transported to facilities that comply with USEPA’s off-Site disposal 

policy. The subcontractors will operate in accordance with this policy. 

3.4 Sampling and Analysis of IDM 

IDM will be temporarily stored at an approved, designated location on-Site during field activities. At 

the conclusion of each substantial field effort, a representative sample of soil and water will be 

obtained and analyzed for disposal characterization as described below. All drums or other 

containers containing IDM solids or liquids will be stored in an appropriate location. Drums or 

containers containing IDM soil will be opened and a consistently sized, representative volume of soil 

will be removed with a clean soil-sampling device. The sampler will wear clean latex gloves during 

the sample collection. A composite sample will then be placed in a laboratory-supplied container, 

labeled, and placed on ice in a shipping container. The sample will be shipped via commercial 

courier to the selected analytical laboratory using proper chain-of-custody procedures. Soil 
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remaining in the compositing container will then be resealed for subsequent transport and 

disposition as appropriate and in accordance with analytical results. 

Drums or other containers containing liquid IDM will similarly be opened and a composite sample 

obtained by mixing consistent, representative liquid volumes from each drum in a suitable clean 

container. A composite sample will be placed in laboratory-supplied containers, labeled, and placed 

on ice in a shipping container. The sample will be shipped via commercial courier to the selected 

analytical laboratory using proper chain-of-custody procedures. 

The types and number of analyses of IDM soil and water constituents will be ultimately determined 

by the requirements of the receiving disposal facility for the IDM. For soil IDM, the analyses may 

include Toxic Characteristic Leaching Procedure (TCLP) analyses; Reactivity, Corrositivity, 

Ignitibility (RCI) characterization; and any parameter specifically required by the selected disposal 

facility. A waiver for other constituents, such as pesticides, polychlorinated biphenyl (PCBs), and 

other metals may be provided based on process knowledge. For water IDM, organic analyses may 

be performed, but the disposal facility may waive the need for analyses if the constituents are 

characterized through analyses completed for the site investigation and through process 

knowledge. 

4. Implementation 

The purpose of this IDMM SOP is to provide specific information and guidance to protect human 

health and the environment, to address the most typical scenario that may be encountered, and to 

describe cost-effective methods of handling both hazardous and non-hazardous IDM. The work 

completed and description of IDM handling, including any modifications to the planned approach, 

will be documented in a field log book. 

In addition, on-site personnel signing manifests and/or bills-of-ladings will be certified with 

Department of Transportation (DOT) Basic Hazmat Training and RCRA Hazardous Waste 

Generator Training. 
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Please Adhere to the Following Quality System 

Training Requirements 

 Employees who are required to conduct a specific field activity must be properly certified to do 

the work. 

 This involves reviewing the SOP and completing the online training course and exam. 

 Employees must also conduct this field work under supervised conditions on at least 

three occasions, and must be certified by a qualified mentor. Only then can an employee 

conduct a specific field activity on their own. This is documented on a Field Method Training 

Record (QSF-021). 

 Complete the QSF-021 and forward it to trainingrecords-northamerica@GHD.com. 

mailto:trainingrecords-northamerica@ghd.com
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1. Lagoon and Sediment Sampling Standard 

Operating Procedures 

1.1 Introduction 

Lagoon and sediment sampling is conducted to obtain samples that are representative of existing 

chemical and/or physical conditions of sediment and sludge. Through assessment of existing site 

conditions, the distribution of the constituents of concern can be determined and the potential for 

exposure and risks can be evaluated, including natural attenuation rates and the potential for 

ongoing sources. The information developed during this evaluation can then be used to determine 

the most appropriate type of remedial approach for the site, including no action. 

Standard Operating Procedures (SOPs) are presented herein for conducting lagoon and sediment 

sampling. This guideline is not intended to provide the basis for designing a sampling program, but 

instead assumes that a sampling program has been designed, a site-specific Work Plan has been 

established, and that a GHD representative is preparing to mobilize to the site. 

Lagoon and sediment sampling procedures vary from project to project due to different chemicals of 

concern, different guidance provided by the state/province where the site is located, and the specific 

objectives of the project. It is essential that all lagoon and sediment sampling activities conform to 

local, provincial/state, and federal regulations. Therefore, it is essential that the GHD representative 

carefully review the Work Plan requirements. 

The remainder of this section is organized as follows: 

 Section 1.2 Background 

 Section 1.3 Prior Planning and Preparation 

 Section 1.4 Safety and Health 

 Section 1.5 Quality Assurance/Quality Control 

 Section 1.6 Equipment Decontamination 

 Section 1.7 Sample Site Selection 

 Section 1.8 Sampling Equipment and Techniques 

 Section 1.9 Field Notes 

 Section 1.10 Follow-Up Activities 

 Section 1.11 References 

1.2 Background 

Sampling locations for sediment studies may be selected based on many factors, including: study 

objectives; tidal conditions; flow conditions; the location of point source discharges, non-point 

source discharges, and tributaries; the presence of structures (bridges, dams, etc.); and 

accessibility. 
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Sediment and sludge samples are collected to determine the nature of discharge impacts on 

sediment quality. Contaminants may become sediment bound through either deposition of 

contaminated suspended sediments or by adsorption of soluble surface water constituents to 

sediments. Many organic chemicals are generally adsorbed to a greater degree as the fraction of 

organic carbon (foc) in the sediment increases. 

It should be noted that sediment and sludge quality can vary substantially with depth depending on 

flow rates and depositional history. It is critical that sediment and sludge samples be collected from 

the sampling horizon identified in the Work Plan. If there is any ambiguity regarding the sediment 

sampling rationale, all concerns must be discussed with the Project Coordinator. 

Note: 
It is important to obtain samples that are unimpacted by the re suspension of sediment 
caused by sampling activities. 

1.3 Prior Planning and Preparation 

The following shall be considered prior to lagoon and sediment sampling. 

1. Review the Work Plan and Site-Specific Health and Safety Plan (HASP), project 

documents, historic site reports, and a Site plan to become familiar with the site and 

surrounding area. Review and become familiar with the health and safety requirements, and 

discuss the work activities with the Project Coordinator. 

2. Complete an Equipment Requisition Form (QSF-014) and assemble all required equipment, 

materials, log books, and forms. The Equipment and Supply Checklist - Sediment Sampling 

(Form SP-17) provides a summary of the equipment and materials typically required for 

Lagoon and Sediment Sampling. Form SP-02, Project Planning Completion, and Follow-Up 

can be used for guidance throughout the project. 

3. Review the sampling locations. Sampling locations may, at times, be located on private 

lands. Coordination of property access should always be discussed with the Project 

Coordinator in advance of field activities. Have all parties been notified that sampling is 

scheduled? Has a Property Access/Utility Clearance Data Sheet (QSF-019) been 

initiated/completed for this field activity? 

4. Complete a Vendor Evaluation Form (QSF-012) and file in the Project file for any Vendors 

that do not have full approval status or are not listed on Approved Vendor List (QSL-004). 

Completion of a Safety and Health Schedule (QSF-030 for Canadian Work; QSF-031 for 

United States [U.S.] Work) is necessary for all Vendors who complete field services. Prior to 

mobilization on site, the Vendor must submit the form to the Regional Safety and Health 

Manager for review and approval (if not already posted on QSL-004). 

5. If sampling in a large area (lake, harbor, river), ensure a sufficient onshore support area is 

available, and efficient access to the necessary areas of the site are available. This may 

include a need to trailer the boat between locations. 

6. Contact the GHD Chemistry Group to arrange: 

 SSOW (Simplified Scope of Work) 
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 Laboratory 

 Sample containers 

 Coolers 

 Shipping details 

 Sampling start date 

 Expected sampling duration 

7. Consider in advance of sampling whether a hazard exists due to deep/fast moving water, 

difficult access, and if more than two people are required. A two-person team is required for 

most surface water sampling activities; a Project Manager must approve a one-person 

sampling team. If the site conditions require the use of the life vest and safety line, the 

two people involved in the sampling must be competent swimmers. 

8. Pre-plan the sampling sequence such that sampling commences at the furthest 

downstream sampling location and proceeds upstream. 

9. If sampling within a navigable waterway, determine navigational requirements, and 

coordinate with the regulatory body (e.g., harbor master, U.S. Army Corps of Engineers). 

Note: 
If sampling on a boat, consider space requirements for Exclusion Zone (EZ), Contaminant 
Reduction Zone (CRZ), and Support Zone (SZ). Also consider requirements including 
restrooms, weather protection, communication, etc. 

1.4 Safety and Health 

GHD is committed to conducting field activities in accordance with sound safety and health 

practices. GHD adheres to high safety standards to protect the safety and health of all employees, 

subcontractors, customers, and communities in which they work. The safety and health of our 

employees takes precedence over cost and schedule considerations. 

Field personnel are required to implement the Safety Means Awareness Responsibility Teamwork 

(SMART) program as follows: 

 Assure the Health and Safety Plan (HASP) is specific to the job and approved by a Regional 

Safety & Health Manager. 

 Confirm that all HASP elements have been implemented for the job. 

 A Job Safety Analysis (JSA) for each task has been reviewed, modified for the specific site 

conditions and communicated to all appropriate site personnel. The JSAs are a component of 

the HASP. 

 Incorporate Stop Work Authority; Stop, Think, Act, Review (STAR) process; Safe Task 

Evaluation Process (STEP); Observations process; Near Loss and Incident Management 

process in the day-to-day operations of the job. 

 Review and implement applicable sections of the GHD Safety & Health Policy Manual. 
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 Confirm that all Site personnel have the required training and medical surveillance, as defined 

in the HASP. 

 Be prepared for emergency situations, locating safety showers, fire protection equipment, 

evacuation route, rally point, and first aid equipment before you begin working, and make sure 

that the equipment is in good working order. 

 Maintain all required Personal Protective Equipment (PPE), safety equipment, and 

instrumentation necessary to perform the work effectively, efficiently, and safely. 

 Be prepared to call the GHD Incident Hotline at 1 (866) 529-4886 for all incidents involving 

injury/illness, property damage, and vehicle incident and/or significant Near Loss. 

It is the responsibility of the Project Manager to: 

 Ensure that all GHD field personnel have received the appropriate health and safety and field 

training and are qualified to complete the work. 

 Provide subcontractors with a Job Hazard Analysis to enable them to develop their own HASP. 

 Ensure that all subcontractors meet GHD's (and the Client's) safety requirements. 

Sediment sampling often necessitates a flotation vessel (i.e., barge, boat, raft) and special safety 

equipment (i.e., life vest, safety line), should access to a stable structure not be available. Sediment 

sampling activities necessitates the following: 

1. Field personnel shall review GHD's boating safety requirements. 

2. The Project Manager shall consider the use of a licensed captain to operate work vessels 

on water bodies with heavy traffic (i.e., barge traffic). 

3. In general, a second or even third person (i.e., a spotter on shore) will be necessary for 

safety reasons depending on the complexity of the sampling program, hazards at the site, 

and site layout. 

Caution: Recovery of many sediment samplers will require a winch. Significant uplift forces 
exist. Ensure the winch is suitable for the recovery of the sampler and that the 
sampling platform is sufficiently stable to safely recover the sampler. 

1.5 Quality Assurance/Quality Control 

A well-designed Quality Assurance/Quality Control (QA/QC) program will: 

 Ensure that data of sufficient quality are obtained in order to facilitate good Site management. 

 Allow for monitoring of staff and contractor performance. 

 Verify the quality of the data for the regulatory agency. 

The QA/QC program is developed on a site-specific basis. QA/QC requirements are discussed in 

detail in Section 3.9. 
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1.6 Equipment Decontamination 

On environmental sites, sediment sampling equipment (e.g., split spoons, trowel, spoons, shovels, 

bowls, dredges, corers, scoops) are typically cleaned as follows: 

1. Wash with clean potable water and laboratory detergent, using a brush, as necessary to 

remove particulates. 

2. Rinse with tap water. 

3. Rinse with deionized water. 

4. Air dry for as long as possible. 

Additional or different decontamination procedures may be necessary if sampling for some 

parameters, including volatile organic compounds (VOCs) and metals. 

Caution: Confirm the cleaning protocol from the Quality Assurance Project Plan (QAPP). The 
use of an incorrect cleaning protocol can invalidate chemical data. 

1.7 Sample Site Selection 

Before any sampling is conducted, the first requirement is to consider suitable sampling locations. 

Sampling locations should be selected in accordance with the Work Plan and discussed with the 

Project Coordinator. Wading for sediment samples in lagoons, lakes, ponds, and slow-moving rivers 

and streams must be done with caution since bottom deposits are easily disturbed. Sampling must 

only be attempted where safe conditions exist and samples must be collected from undisturbed 

sediments. All sediment samples are to be collected commencing with the most downstream 

sample to avoid sediment interference with other downstream samples. A life vest and safety line 

should be worn in all cases where footing is unstable or where water is fast moving or over 3 feet 

(0.85 m) in depth. A second person may also be required for most of the sampling scenarios. 

Note: 
It is critical for the sampling team to understand the data needs of the project to ensure data 
obtained is suitable for use. Sediment sampling activities often require multiple sampling 
attempts to recover sufficient sample volume for analysis. This may require samplers to move 
from the planned location or collect sample from a different depth interval. The amount of 
allowable variation from the desired location should be specified in the Work Plan and must 
be understood by the sampling team. 

Rivers, Streams, and Creeks 

Sediment samples may be collected along a cross-section of a river or stream in order to 

adequately characterize the bed material, or from specific sediment deposits as described in the 

Work Plan. A common procedure is to sample at quarter points along the cross-section of the 

sampling site selected. Samples may be composited as described in the Work Plan. Samples of 

dissimilar composition (e.g., grain size, organic content) should not be combined. 

Representative samples can usually be collected in portions of the surface water body that have a 

uniform cross-section and flow rate. Since mixing is influenced by turbulence and water velocity, the 

selection of a site immediately downstream of a riffle area (e.g., fast flow zone) are likely areas for 

deposition of sediment since the greatest deposition occurs where stream velocity slows. 
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A site that is clear of immediate point sources (e.g., tributaries and industrial and municipal 

effluents) is preferred for the collection of sediment samples unless the sampling is being performed 

to assess these sources. 

Tributaries should be sampled as near the mouth as is feasible. However, it is important to select 

the sample location taking into consideration the impact that the downstream receiving water body 

has on the tributary flow and sediments. The downstream water body may change the water quality 

(salinity), temperature, or turbidity in the tributary near its mouth. 

Lakes, Ponds, and Impoundments 

The number of sampling sites on a lake, pond, or impoundment will vary with the purpose of the 

investigation, as well as the size and shape of the basin. Sample selection should adequately 

represent the conditions of the basin. Attention must be given to identify intakes and outflows within 

the basin that may provide biased sample representation. Sample locations with adjacent structures 

(i.e., banks, piers, etc.) may also provide biased samples within active lagoons or settling ponds. 

When collecting sediment samples in lakes, ponds, and reservoirs, samples should be collected at 

approximately the center of the water body or as directed by the Work Plan. This is also the case for 

reservoirs that are formed by the impoundment of rivers or streams. The coarse-grained sediments 

are deposited near the headwaters of the reservoir, and the fine-grained sediments near the center. 

The shape, inflow pattern, and circulation must be considered when selecting sediment sampling 

sites in lakes and reservoirs. 

The number of sampling sites will vary with the purpose of the investigation, as well as, the size and 

shape of the basin. In lakes with irregular shape, with several bays and coves that are protected 

from the wind, additional samples may be needed to represent sediment quality at various points in 

the lake. Additional samples may be taken where discharges, tributaries, and other such factors are 

suspected of influencing water quality. 

In all instances, the sampling locations should be properly documented with field notes and 

photographs, as appropriate. 

1.8 Sampling Equipment and Techniques 

1.8.1 General 

Any equipment or sampling technique(s) [e.g., stainless steel, polyvinyl chloride (PVC)] used to 

collect a sample is acceptable so long as it provides a sample which is representative of the area 

being sampled and is consistent with the Work Plan. Lagoons and/or settling ponds typically contain 

both liquids and solids, which may vary with depth. In addition to the sediment samples required, 

project-specific QA/QC samples are typically required to assess field techniques/laboratory 

performance. Section 3.9 outlines field derived QA/QC samples commonly required within a 

sampling program. 
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1.8.2 Sediment Sampling Equipment and Techniques 

A variety of methods may be used to collect sediment samples from a stream, river, or lake bed. 

Dredging (Peterson, Ponar, Van Veen), coring and scooping are acceptable sediment sample 

collection techniques. Precautions shall be taken to ensure that a representative sample of the 

targeted sediment is collected. Caution should be exercised when wading in shallow water so as 

not to disturb the area to be sampled. Samplers should be selected based on the interval to be 

sampled, type of sediment/sludge (silt, sand, gravel), and required sample volume. More than one 

sampler is often required to implement a sampling program at a site. The following describes some 

of these methods. Manufacturers information should be consulted to determine the limitations of 

each type of sampling equipment. 

Dredging 

The Peterson dredge is best used for rocky bottoms, in very deep water, or when the stream 

velocity is rapid. The dredge should be lowered slowly as it approaches the bottom, so as to not 

disturb the lighter sediments. 

The Ponar dredge is similar to the Peterson dredge in size and weight. The Ponar dredge is a 

"clam-shell" type unit that closes on contact with the river/lake bottom. Depending on the size of the 

unit, a winch is required for larger units, whereas smaller units are available for lowering by a hand 

line. Once retrieved, the unit is opened and the sample extracted using a sample scoop or spoon. 

The unit has been modified by the addition of side plates and a screen on top of the sample 

compartment. This permits water to pass through the sampler as it descends. 

The Ponar grab sampler functions by the use of a spring-latch-messenger arrangement. The 

sampler is lowered to the bottom of the water body by means of a rope, then the messenger is sent 

down to trip the latch causing the sampler to close on the sediments. The sampler is then raised 

slowly to minimize the disturbance of the lighter sediments. Sediment is then placed into a stainless 

steel bowl, homogenized, and placed into the appropriate sample container (if collecting for VOC 

parameters, fill the VOC jars before homogenization). 

Corers 

Core samplers are used to obtain vertical columns of sediment. Many types of coring devices are 

available, depending on the depth of water from which the sample is to be collected, the type of 

bottom material, and the length of core to be obtained. They vary from hand-push tubes to weight or 

gravity-driven devices to vibrating penetration devices. 

Coring devices are useful in contaminant monitoring due to the minimal disturbance created during 

descent. The sample is withdrawn intact, allowing the removal of only those layers of interest. Core 

liners consisting of plastic or Teflon may also be added, thereby reducing the potential for sample 

contamination and maintaining a stratified sample. The samples may be shipped to the lab in the 

tubes in which they were collected. The disadvantage of coring devices is that only a small 

sampling surface area and sample size is obtained, often necessitating repetitive sampling in order 

to collect the required amount of sediment for analysis. It is also often difficult to extract the 

sediment sample back out through the water column without losing the sample. 
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The core tube is pushed/driven into the sediment until only 4 inches (10 cm) or less of tube is above 

the sediment-water interface. When sampling hard or coarse sediments, a slight rotation of the tube 

while it is pushed will create greater penetration and reduce compaction. Cap the tube with a Teflon 

plug or a sheet of Teflon. The tube is then slowly withdrawn, keeping the sample in the tube. Before 

pulling the bottom part of the core above the water surface, it must be capped. 

Scooping 

The easiest way to collect a sediment sample is to scoop the sediment using a stainless steel 

spoon or scoop. This may be done by wading into the stream or pond and, while facing upstream 

(into the current), scooping the sample from along the bottom in an upstream direction. This method 

is only practical in very shallow water. 

Mixing 

Sediment samples collected for chemical analysis should be thoroughly mixed (except for VOCs) in 

a stainless steel bowl prior to placement in the appropriate sample container. Standard procedures 

exist for preparation of sediment samples (ASTM D3976). These should be followed or the 

laboratory informed of applicable procedures. 

Air Monitoring 

Prior to sediment/sludge sampling, measure the breathing space above the sample location with a 

photoionization detector (PID), should the potential for volatiles be present, and use a hydrogen 

sulfide meter should hydrogen sulfide be present. Repeat these measurements during sampling. If 

either of these measurements exceed any of the air quality criteria established in the HASP, air 

purifying respirators (APRs) or supplied air systems will be required. 

Hydrogen sulfide odors are typical in lagoons and settling ponds where decomposition with depth 

occurs over time. 

Sample Location Tie-In/Surveying 

The recording of the sample locations and depth on the site plan is extremely important. This may 

be accomplished by manual measurement (i.e., swing ties), global positioning system (GPS) 

survey, or stadia methods. Manual measurements for each sample location should be tied into 

three permanent features (e.g., buildings, utility poles, hydrants). Diagrams with measurements 

should be included in the field book. 

Note: 
Manual field measurements are always necessary regardless of whether a survey is 
completed. Manual measurements allow future identification of the sample location without 
the need of a survey crew to locate positions using a grid system. 

1.9 Field Notes 

A bound field book is used to record daily activities, describe sampling locations and techniques, 

and describe photographs (if taken). Visual observations are important, as they may prove 

invaluable in interpreting water or sediment quality results. Observations shall include (as 

applicable) weather, stream flow conditions, stream physical conditions (width, depth, etc.), 
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tributaries, effluent discharges, impoundments, bridges, railroad trestles, oil sheens, odors, buried 

debris, vegetation, algae, fish or other aquatic life, and surrounding industrial areas. A Stratigraphic 

Log (Overburden) (Form SP-14) should be utilized for lagoon sampling. The following observations 

should be considered: 

 Predominant Surrounding Land Use: Observe the prevalent land use type in the vicinity 

(noting any other land uses in the area which, although not predominant, may potentially affect 

water quality). 

 Local Watershed Erosion: The existing or potential erosion of soil within the local watershed 

(the portion of the watershed that drains directly into the stream) and its movement into a 

stream is noted. Erosion can be rated through visual observation of watershed and stream 

characteristics. (Note any turbidity observed during water quality assessment.) 

 Local Watershed Non-Point Source Pollution: This item refers to problems and potential 

problems other than siltation. Non-point source pollution is defined as diffuse agricultural and 

urban runoff (e.g., stormwater runoff). Other compromising factors in a watershed that may 

affect water quality are feedlots, wetlands, septic systems, dams and impoundments, and/or 

mine seepage. 

 Estimated Stream Width: Estimate the distance from shore at a transect representative of the 

stream width in the area. 

 Estimated Stream Depth: Riffle (rocky area), run (steady flow area), and pool (still area). 

Estimate the vertical distance from water surface to stream bottom at a representative depth at 

each of the three locations. 

 High Water Mark: Estimate the vertical distance from the stream bank to the peak overflow 

level, as indicated by debris hanging in bank or floodplain vegetation, and deposition of silt or 

soil. In instances where bank overflow is rare, a high water mark may not be evident. 

 Velocity: Record an estimate of stream velocity in a representative run area (see Section 12.0). 

 Dam Present: Indicate the presence or absence of a dam upstream or downstream of the 

sampling station. If a dam is present, include specific information relating to alteration of flow. 

 Channelized: Indicate whether the area around the sampling station is channelized. 

 Canopy Cover: Note the general proportion of open to shaded area which best describes the 

amount of cover at the sampling station. 

 Sediment Odors: Disturb sediment and note any odors described (or include any other odors 

not listed) which are associated with sediment in the area of the sampling station. 

 Sediment Oils: Note the term which best describes the relative amount of any sediment oils 

observed in the sampling area. 

 Sediment Characteristics: Note the grain size, color, consistency, layering, presence of 

biological organisms, man-made debris, etc. in accordance with standard ASTM soil description 

protocols. 

 Sediment Deposits: Note those deposits described (or include any other deposits not listed) 

which are present in the sampling area. Also indicate whether the undersides of rocks not 
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deeply embedded are black (which generally indicates low dissolved oxygen or anaerobic 

conditions). 

1.10 Follow-Up Activities 

The following shall be performed once field activities are complete. 

1. Equipment shall be cleaned and returned to the equipment administrator and the 

appropriate form dated and signed. 

2. The contracted laboratory shall be notified as to when to expect sample arrival. The sample 

cooler shall contain the chain-of-custody form. 

3. Field notes shall be sent to file and the field book stored at the GHD office. 

4. At the completion of the sediment sampling program, the Project Planning, Completion and 

Follow-Up Checklist (Form SP-02) must be completed to document activities conducted and 

serves to remind personnel of the various tasks required. This form must be signed and 

filed at the respective field office, regional GHD office and issued to the Project Coordinator. 

1.11 References 

For additional information pertaining to this topic, the user of this manual may reference the 

following: 

ASTM D5358 Practice for Sampling with a Dipper or Pond Sampler 

ASTM D4489 Practices for Sampling of Waterborne Oils 

ASTM D3325 Practice for the Preservation of Waterborne Oil Samples 

ASTM D4841 Practice for Estimation of Holding Time for Water Samples Containing Organic 

and Inorganic Constituents 

ASTM D4416 Guide for Sampling Fluvial Sediment in Motion 

ASTM D4823 Guide for Core-Sampling Submerged, Unconsolidated Sediments 

ASTM D3213 Practice for Handling, Storing, and Preparing Soft Undisturbed Marine Soil 

ASTM D3976 Practice for Preparation of Sediment Samples for Chemical Analysis 

ASTM E1391 Guide for Collection, Storage, Characterization, and Manipulation of Sediments 

for Toxicological Testing 

ASTM D4581 Guide for Measurement of Morphologic Characteristics of Surface Water Bodies 

ASTM D5906 Guide for Measuring Horizontal Positioning During Measurements of Surface 

Water Depths 

ASTM D5073 Practice for Depth Measurement of Surface Water 

ASTM D5413 Test Methods for Measurement of Water Levels in Open-Water Bodies 
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Please Adhere to the Following Quality System 

Training Requirements 

 Employees who are required to conduct a specific field activity must be properly certified to do 

the work. 

 This involves reviewing the SOP and completing the online training course and exam. 

 Employees must also conduct this field work under supervised conditions on at least 

three occasions, and must be certified by a qualified mentor. Only then can an employee 

conduct a specific field activity on their own. This is documented on a Field Method Training 

Record (QSF-021). 

 Complete the QSF-021 and forward it to trainingrecords-northamerica@GHD.com. 

 Please note that four topics are discussed in this SOP. A separate QSF-021 is required for 

each topic: 

 Surficial Soil Sampling 

 Borehole Installation and Sample Collection 

 Test Pit Excavation and Sampling 

 GHD Approach for Soil Materials Description and Classification 

rr,:fi 
f i1 
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1. Soil Sampling Standard Operating Procedures 

1.1 Introduction 

Soil sampling is conducted to characterize the physical and/or chemical conditions at a site. 

Standard Operating Procedures (SOPs) are presented herein for obtaining a variety of soil samples 

for physical and chemical analyses, including: 

 Surficial soil samples (soil between ground surface and 6 to 12 inches (15 to 

30 centimeter [cm]) below ground surface) 

 Subsurface samples that require borehole installation 

 Test pit excavations 

This guideline is not intended to provide the basis for designing a soil sampling program, but 

instead assumes that a soil sampling program has been designed, a Work Plan has been 

established, and the sampling team is preparing to mobilize to the field. 

Soil sampling procedures vary from project to project due to different parameters of concern, 

different guidance provided by the state/province where the Site is located, or the specific objectives 

for the project. Therefore, it is essential that the sampling team members carefully review the Work 

Plan. The primary goal of surface soil sampling is to collect representative samples for examination 

and chemical analysis (if required). 

The remainder of this section is organized as follows: 

 Section 1.2 Sampling Methods 

 Section 1.3 Planning and Preparation 

 Section 1.4 Safety and Health 

 Section 1.5 Quality Assurance/Quality Control 

 Section 1.6 Equipment Decontamination 

 Section 1.7 Procedures for Soil Classification 

 Section 1.8 Procedures for Surficial Soil Sampling 

 Section 1.9 Procedures for Borehole Installation and Sampling 

 Section 1.10 Procedures for Test Pit Excavation and Sampling 

 Section 1.11 Follow-up Activities 

 Section 1.12 References 
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1.2 Sampling Methods 

1.2.1 Surficial Soil Sampling 

Surficial soil sampling is less frequently used than subsurface soil sampling (which involves 

borehole installation). Typically, surficial soil sampling is used when a large site is being assessed 

and the extent of contamination is unknown. In this case, surficial sampling is helpful in identifying 

the location of surface releases (e.g., historical spills of hydrocarbons) that may have contributed to 

subsurface contamination. A surficial soil sampling program is also recommended for sites with 

suspected atmospheric deposition of contaminants (e.g., stacks), areas of surface spills, or recent 

spills. 

Surficial soil sampling is used when contamination is known to be restricted to the surficial region of 

the soil stratum. Thus, surficial sampling can be useful at brownfield sites, where it is necessary to 

determine if soils are contaminated with specific contaminants of concern (e.g., metals) as part of a 

purchaser's due diligence. Surficial soil sampling can also be required when obtaining data in order 

to perform a site-specific risk assessment. 

For the purposes of this section, the surficial soil is considered to be the 0- to 6-inch (0 to 15 cm) 

soil horizon. 

Samples are collected from areas where surficial soil contamination is known or suspected. 

Samples from a particular depth increment must not be mixed with soil from other depths. Soil 

horizons displaying different properties should be sampled separately, since they may behave very 

differently with respect to contaminant accumulation and movement. 

1.2.2 Borehole Installation and Sampling 

A significant portion of GHD's field activities involve borehole installation. 

Several manual methods are available for the collection of shallow subsurface soil samples 

(e.g., hand augers, post-hole augers). However, the most common methods used by GHD to 

advance boreholes are a drill rig equipped with continuous flight hollow-stem augers (HSAs) and 

split-spoon samplers, or a direct-push drilling unit equipped with solid tube soil samplers. 

1.2.3 Test Pit Excavation and Sampling 

Test pits are typically excavated to explore and define geologic conditions (or buried waste/debris) 

and to allow the collection of subsurface soil samples for geotechnical or chemical analysis. Test 

pits give a more complete view of the subsurface soil conditions than soil borings. Test pits are 

excavated using either a rubber-tired backhoe or track-mounted excavator, and can extend 10 to 

15 feet (3.0 to 4.6 m) below ground surface. 

The use of test pits for investigation is determined on a site-specific basis. Experience from past 

projects has identified the following issues: 

1. The nature and extent of contamination which may be encountered may be unknown. The 

Site-specific Health and Safety Plan (HASP) and Job Safety Analysis (JSA) must be 

specific to the level of Personal Protective Equipment (PPE). 
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2. Waste materials, including drums, may be encountered. A plan must be in place specifying 

how this material will be handled. 

3. Air emissions of some compounds may occur. A plan must be in place to ensure that 

employees and the public are adequately protected. 

4. Community relations concerns may exist (e.g., workers in chemically protective "moon 

suits"). A notification plan may be required. 

5. All underground utilities must be located utilizing documentation using the GHD Subsurface 

Clearance Protocol. 

1.2.4 Grab Versus Composite Samples 

A grab sample is collected to identify and quantify compounds at a specific location or interval. The 

sample is comprised of no more than the minimum amount of soil necessary to make up the volume 

of sample dictated by the required sample analyses. Composite samples are a mixture of a given 

number of sub-samples and are collected to characterize the average composition in a given 

surface area. 

Samples to be analyzed for volatile organic compounds (VOCs) are always collected as grab 

samples. Mixing of soil samples to create a composite is not performed. Mixing of soil samples 

results in partial volatilization of VOCs from the soil, and thus compromises the integrity of the 

composite soil sample. 

1.3 Planning and Preparation 

The following activities are required prior to undertaking a soil sampling program: 

1. Review the Work Plan, project documents, and health and safety requirements with the 

Project Coordinator. 

2. Complete a Field Equipment Requisition Form (QSF-014) and assemble all equipment, 

materials, log books, and forms. Form SP-02 (Project Planning, Completion, and Follow-Up 

Checklist) should be used for guidance throughout the project. Borehole Installation/Soil 

Sampling Equipment and Supply Checklist (Form SP-12) provides a summary of the typical 

equipment/materials required for soil sampling. Drilling/Well Construction Checklist 

(Form SP-13) provides a listing of pre-planning and site activities that is designed as an aid 

to preparing and completing the project. 

3. Obtain a site plan and any previous stratigraphic logs. Determine the exact number, 

location, and depths of samples to be collected. 

4. Complete a Vendor Evaluation Form (QSF-012) and file in the project file for any vendors 

that do not have full approval status or are not listed on the Approved Vendor List 

(QSL-004). Completion of a Safety and Health Schedule (QSF-031 for U.S. work) is 

necessary for all vendors who complete field services. Prior to mobilization on site, the 

vendor must submit the form to the Regional Safety and Health Manager for review and 

approval (if not already posted on QSL-004). 

5. Contact GHD's Chemistry Group to arrange/determine: 
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 SSOW (simplified Scope of Work) 

 Glassware/sample jars 

 Cooler 

 Shipping details 

 Start date 

 Laboratory 

 Expected sampling duration 

6. Initiate a Property Access/Utility Clearance Data Sheet (QSF-019), if necessary. In most 

instances, surface sampling activities do not require utility clearances. 

7. Determine notification needs with the Project Coordinator. Have the regulatory groups, 

client, landowner, GHD personnel, and laboratory been informed of the sampling event? 

8. Determine the methods for handling and disposal of wash waters and spent 

decontamination fluids. 

In addition to the above, the following may be required when conducting a borehole or test pit 

program: 

1. Establish a water source for drilling and decontamination activities. Pre-plan the methods 

for handling and disposal of drill cuttings, wash waters, and spent decontamination fluids. 

2. Arrange with driller to provide paraffin wax, melting pot, and heat source (if required). 

1.4 Safety and Health 

GHD is committed to conducting field activities in accordance with sound safety and health 

practices. GHD adheres to high safety standards to protect the safety and health of all employees, 

subcontractors, customers, and communities in which they work. The safety and health of our 

employees takes precedence over cost and schedule implications. 

Field personnel are required to implement the Safety Means Awareness Responsibility Teamwork 

(SMART) program as follows: 

 Assure the HASP is specific to the job and approved by a Regional Safety and Health Manager. 

 Confirm that all HASP elements have been implemented for the job. 

 A JSA for each task has been reviewed, modified for the specific site conditions and 

communicated to all appropriate site personnel. The JSAs are a component of the HASP. 

 Incorporate Stop Work Authority; Stop, Think, Act, Review (STAR) process; Safe Task 

Evaluation Process (STEP); Observations process; Near Loss and Incident Management 

process in the day-to-day operations of the job. 

 Review and implement applicable sections of the GHD Safety and Health Policy Manual. 

 Confirm that all site personnel have the required training and medical surveillance, as defined in 

the HASP. 
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 Be prepared for emergency situations, locating safety showers, fire protection equipment, 

evacuation route, rally point, and first aid equipment before you begin working, and make sure 

the equipment is in good working order. 

 Maintain all required PPE, safety equipment, and instrumentation necessary to perform the 

work effectively, efficiently, and safely. 

 Be prepared to call the GHD Incident Hotline at 1 (866) 529-4886 for all incidents involving 

injury/illness, property damage, and vehicle incident and/or significant Near Loss. 

It is the responsibility of the Project Manager to: 

 Ensure that all GHD field personnel have received the appropriate health and safety and field 

training and are qualified to complete the work. 

 Provide subcontractors with a Job Hazard Analysis to enable them to develop their own HASP. 

 Ensure that all subcontractors meet GHD's (and the client's) safety requirements. 

1.5 Quality Assurance/Quality Control 

A well-designed Quality Assurance/Quality Control (QA/QC) program will: 

 Ensure that data of sufficient quality are obtained in order to facilitate good Site management. 

 Allow for monitoring of staff and contractor performance. 

 Verify the quality of the data for the regulatory agency. 

The QA/QC program is developed on a Site-specific basis. 

1.6 Equipment Decontamination 

Borehole Installation and Sampling 

Prior to use and between each borehole location at an environmental Site, the drilling and sampling 

equipment must be decontaminated in accordance with the Work Plan or the methods presented in 

this section. 

The minimum wash procedures for decontamination of drilling or excavating equipment are: 

1. High pressure hot water detergent wash (brushing as necessary to remove particulate 

matter). 

2. Potable, hot water, high pressure rinse. 

Cover the clean augers with clean plastic sheeting to prevent contact with foreign materials. For 

geotechnical, geologic, or hydrogeologic studies where contaminants are not present, it is sufficient 

to clean the drilling or excavating equipment simply by removing the excess soils. 
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On environmental sites, the soil sampler equipment (split spoons, trowel, spoons, shovels, bowls) 

are typically cleaned as follows: 

1. Wash with clean potable water and laboratory detergent, using a brush as necessary to 

remove particulates. 

2. Rinse with tap water. 

3. Rinse with deionized water. 

4. Air dry for as long as possible. 

In addition, the following steps may be added when sampling for VOCs and metals: 

1. Rinse with 10 percent nitric acid (only if samples are to be analyzed for metals). 

2. Rinse with deionized water. 

3. Rinse with appropriate solvent (pesticide grade isopropanol, methanol, acetone, hexane, if 

required). 

4. Rinse again with deionized water. 

5. Air dry for as long as possible. 

6. Wrap split-spoon samplers in aluminum foil to prevent contamination. 

Caution: Check the Quality Assurance Project Plan (QAPP) to confirm the cleaning protocol. 
Use of incorrect cleaning protocol could invalidate chemical data. 

1.7 Procedures for Soil Classification 

This SOP for Soil Classification is not intended to provide complete training in soil classification. Soil 

Classification will require additional training and experience. 

Criteria and procedures for soil classification and description include: 

1. A standard method of describing the soil by name and group symbol. 

2. Standard field identification methods based on visual examination and manual tests on 

representative soil samples by a qualified GHD representative for interpretation of 

subsurface conditions at the site. 

3. Verifying field description descriptions through the inspection. 

4. Confirming descriptive information by laboratory determination of selected soil 

characteristics if required in the Work Plan. 

5. Factual overburden stratigraphic logs completed by GHD personnel responsible for 

interpreting the subsurface conditions at the site and review/confirmation of soil descriptions 

by the Project Coordinator. 

The overburden stratigraphic log is the factual description of the soil at each borehole location and 

will be relied on to interpret soil characteristics at the site. The overburden stratigraphic log will also 

be used to interpret the soil characteristics' influence and significance on the subsurface 

environment. GHD personnel responsible for interpreting the subsurface conditions at the site will 
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also verify overburden stratigraphic log accuracy. If practical, the Project Coordinator, Geologist, or 

Geotechnical Engineer should confirm the soil descriptions and examine representative soil 

samples. 

Describing and classifying soils is a skill that is learned through experience and by systematic 

training using laboratory results of soil composition in comparison to field descriptions. 

Note: 
Attendance at a soil identification course provided by GHD is mandatory. 

Descriptions for natural undisturbed soils are recorded on a Stratigraphy Log (Overburden) 

(Form SP-14). 

Soil descriptions are completed in the following order: 

1. Unified Soil Classification System (USCS) group symbol(s) (e.g., SM) of primary soil 

components or dual or borderline symbols. 

2. Name and adjective description of primary, secondary, and minor grain size components. 

3. Relative density for non-cohesive soils or consistency for cohesive soils. 

4. Gradation and soil structure for non-cohesive soils or structure and plasticity for cohesive 

soils. 

5. Color. 

6. Moisture content. 

7. Other physical observations including presence of staining and or odors. 

Note: 
When describing observed odors, be as specific as possible to classify general odor category 
and strength of odor. Odors are generally chemical, petroleum, or septic related, varying from 
slight to moderate to strong. Identification of specific chemical compounds (i.e., benzene, 
gasoline) is not necessary and is often inaccurate as detailed chemistry commonly shows an 
array of chemicals present. 

When describing vegetative matter presence in soils, do not use the term organic. The use of the 

term organic often leads to confusion regarding the presence of organic chemicals (i.e., VOCs, 

semi-volatile organic compounds [SVOCs]). Similarly, as noted above, use more specific terms for 

odors than organic. 

The description of fill soils is similar to those used to describe native undisturbed soils. Fill soils will 

be identified as fill (i.e., SP/GP-Sand and Gravel [Fill]). To determine if soils are fill, look for 

evidence that the soil has been artificially placed (e.g., brick fragments, slag, glass, wood 

fragments). Relative or inconsistent soil density can also assist in determining if soils are fill, along 

with irregular soil structure. 

Soils are identified and grouped consistently to determine subsurface pattern or changes and 

non-conformities in the soil stratigraphy. The stratigraphy of each soil boring or test pit is compared 

to ensure that patterns or changes in soil stratigraphy are noted and that consistent terminology is 

used. 
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Visual examination, physical observation, and manual tests (based on ASTM D2488, Standard 

Practice for Description and Identification of Soils [Visual-Manual Procedure]) are used to aid in 

classifying and grouping soil samples in the field. These procedures are described in the following 

subsection. ASTM D2488 should be reviewed for detailed explanations of the procedures. (Note 

that the related ASTM D2487 Standard Practice for Classification of Soils for Engineering Purposes 

[Unified Soil Classification System] uses slightly different percentages of soil components.) 

Visual-manual procedures used to aid in soil identification and classification include: 

1. Visual determination of grain size, soil gradation, and percentage of various soil 

components to the nearest 5 percent (i.e., gravel, sand, silt, and clay). 

2. Dry strength, dilatancy, toughness, and plasticity tests (i.e., thread or ribbon test) for 

identification of inorganic fine-grained soils (e.g., CL or CH [clays], and ML or MH [silts]). 

3. Soil compressive strength and consistency estimates based on thumb indent and or pocket 

penetrometer (preferred) methods. 

The three main soil divisions are: 

1. Coarse-grained soils (e.g., sand and gravel) 

2. Fine-grained soils (e.g., silts and clays) 

3. Soils with high natural organic and vegetative matter content (e.g., peat, marl) 

These soil divisions are presented in the table of USCS classifications below. 

Major Division 
Group 
Symbol 

Typical Description 

Coarse grained 
soils 
more than 
50 percent 
retained on 
No. 200 sieve 

Gravel more than 
50 percent of 
coarse fraction 
retained on No. 4 
sieve 

clean gravel 
<5 percent fines 

GW well graded gravel, 
gravel-sand mixtures 

GP poorly graded gravel, 
gravel-sand mixtures 

gravel with 
>15 percent fines 

GM silty gravel, 
gravel-sand-silt mixtures 

GC clayey gravel, 
gravel-sand-clay mixtures 

Sand more than 
50 percent of 
coarse fraction 
passes No. 4 
sieve 

clean sand <5 percent 
fines 

SW well graded sand, fine to 
coarse sand, gravelly 
sand 

SP poorly graded sand 
sand with >15 percent 
fines 

SM silty sand, sand-silt 
mixtures 

SC clayey sand, sand-clay 
mixtures 

Fine grained soils 
more than 
50 percent 
passes No. 200 
sieve 

Silt and Clay 
liquid limit <50, 
low plasticity 

inorganic ML Inorganic silt 
CL Inorganic clay 

organic OL organic silt, organic clay 
silt of high plasticity, 
elastic silt 

inorganic MH  clay of high plasticity, fat 
clay 

http://en.wikipedia.org/wiki/Sieve
http://en.wikipedia.org/wiki/Gravel
http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Silt
http://en.wikipedia.org/wiki/Liquid_limit
http://en.wikipedia.org/wiki/Plasticity_(physics)
http://en.wikipedia.org/wiki/Elasticity_(physics)
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Major Division 
Group 
Symbol 

Typical Description 

Silt and Clay 
liquid limit ≥50, 
high plasticity 

CH organic clay, organic silt, 
low plasticity 

organic OL organic clay, organic silt, 
high plasticity OH 

Highly organic soils Pt peat 

1.7.1 Coarse Grained Soils 

The USCS symbols for coarse-grained soil are primarily based on grain size, grain size distribution 

(gradation), and percent of fines (silt and clay content). 

Grain size classification used for describing soils is in terms of particle size and sieve size 

(e.g., gravelly sand, trace silt). Coarse-grained soil is composed of more than 50 percent by weight, 

sand size, or larger (75 m diameter, No. 200 sieve size). Note that there are other definitions for 

coarse-grained or coarse textured soil and for sand and for sand size as soil having greater than 

70 percent particles equal to or greater than 50 m diameter (after "Guidelines for Contaminated 

Sites in Ontario") or 60 m diameter ("Canadian Foundation Manual"). 

The percentage descriptors for soil components are different for coarse-grained versus fine-grained 

soils. The following are the percentage component descriptors for coarse-grained soils: 

Noun (e.g., sand, gravel) Major Component 

Adjective (e.g., silty, clayey, sandy, gravelly) Greater than 15 percent 

With (e.g., with silt, with clay, with sand, with gravel) 5 percent to 15 percent 

Trace (e.g., trace silt, trace clay, trace sand, trace gravel) <5 percent 

Grain size distribution of coarse-grained soils includes: 

 Poorly graded (i.e., soil having a uniform or predominantly one grain size, SP and GP) 

 Well graded (i.e., poorly sorted soils with a wide range of particle sizes with substantial 

percentage of intermediate sizes, SW and GW) 

 Dirty (i.e., soil having greater than 15 percent fines, SM, SC, GM, and GC) 

Coarse-grained soils are further classified based on the percentage of fine-grained soils (e.g., silts 

and clays) they contain. Coarse-grained soils containing greater than 15 percent fine-grained soils 

are described with an adjective (e.g., silty [SM, GM], clayey [SC, GC]). This description is attributed 

to soil particles that adhere when the soil sample is rubbed between the hands or adhere to the 

sides of sample jars after shaking, or rolling in the jar. The jar shake test will also result in the 

segregation of sand and gravel particles and can be used as a visual aid in determining sand and 

gravel content percentages. 

Examples of the group symbol, name, and adjectives used to describe the primary, secondary, and 

minor components of soil are: 

 GW - Sandy Gravel (e.g., 70 percent gravel and 30 percent sand, well graded) 

 GW - Sandy Gravel-trace silt (less than 5 percent silt, well graded) 

http://en.wikipedia.org/wiki/Peat
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 SP - Sand (a uniform sand, predominantly one sand grain size) 

 SM - Silty Sand, with clay (sand with greater than 15 percent silt, and 5 to 15 percent clay) 

Relative density is important in establishing the engineering properties and behavior of 

coarse-grained soils. Relative density of non-cohesive (coarse-grained) soils is determined using 

the standard penetration test (SPT) blow counts (N-values) in accordance with ASTM D1586. A 

detailed discussion of the SPT and N values can be found in Section 1.9.2.1. 

The SPT provides reliable indications of the relative density of sand and fine gravel. N-values in 

coarse-grained soil are influenced by a number of factors that result in overestimated relative 

densities. For example, in coarse-grained gravel, dilatent silty fine sands, sand below the water 

table and uniform coarse sand, N-values tend to be conservative and under estimate the relative 

density. The Project Geotechnical Engineer will assess these effects, if required. 

Other methods, such as modified SPT and cone penetration tests, are used on occasion to 

supplement or replace the SPT method for certain site-specific conditions. All modifications to the 

SPT or substitute methods must be recorded as required to interpret test results and correlate 

relative density. 

1.7.2 Fine-Grained Soil 

A fine-grained soil is made up of more than 50 percent silt and clay (i.e., fines greater than 

50 percent by weight passing the 75 m (No. 200) sieve size). Description of visual-manual field 

methods and criteria to further characterize and group fine-grained soil (e.g., CL, CH, ML, and MH) 

are discussed in ASTM D2488. 

The percentage descriptors for components is different for fine-grained versus coarse-grained soils. 

The following are the percentage component descriptors for fine-grained soils: 

Noun (e.g., silt, clay) Major Component 

Adjective (e.g., sandy, gravelly, silty, clayey) Greater than 30 percent 

With (e.g., with sand, with gravel, with silt, with clay) 15 percent to 30 percent 

Few (e.g., few sand, few gravel, few silt, few clay) 5 percent to 15 percent 

Trace (e.g., trace silt, trace clay, trace sand, trace gravel) <5 percent 

Further soil characterization tests include dry strength, dilatency, toughness, and plasticity (thread 

or ribbon test). 

Criteria for Describing Dry Strength 

Description Criteria 

None The dry specimen crumbles into powder with mere pressure of handling. 

Low The dry specimen crumbles into powder with some finger pressure. 

Medium The dry specimen breaks into pieces or crumbles with considerable finger 
pressure. 

High The dry specimen crumbles into powder with finger pressure; specimen will 
break into pieces between thumb and a hard surface. 

Very High The dry specimen cannot be broken between the thumb and a hard surface. 
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Criteria for Describing Dilatancy 

Description Criteria 

None No visible change in small wetted specimen when rapidly shaken in palm of 
hand. 

Slow Water appears slowly on the surface of the specimen during shaking and does 
not disappear or disappears slowly upon squeezing. 

Rapid Water appears quickly on the surface of the specimen during shaking and 
disappears quickly upon squeezing or stretching. 

Criteria for Describing Toughness 

Description Criteria 

Low Only slight pressure is required to roll the thread near the plastic limit; the 
thread and the lump are weak and soft. 

Medium Medium pressure is required to roll the thread to near the plastic limit; the 
thread and the lump have medium stiffness. 

High Considerable pressure is required to roll the thread to near the plastic limit; the 
thread and the lump have very high stiffness. 

Criteria for Describing Plasticity 

Description Criteria 

Nonplastic 1/8-inch (3 mm) thread cannot be rolled at any water content. 

Low The thread can barely be rolled and the lump cannot be formed when drier 
than the plastic limit. 

Medium The thread is easy to roll and not much time is required to reach the plastic 
limit; the thread cannot be re-rolled after reaching the plastic limit; the lump 
crumbles when drier than the plastic limit. 

High It takes considerable time rolling and kneading to reach the plastic limit; the 
thread can be re-rolled several times after reaching the plastic limit; the lump 
can be formed without crumbling when drier than the plastic limit. 

Examples of group symbol identification based on visual-manual procedures and criteria for 

describing fine grained soil are: 

Group Symbol Dry Strength Dilatancy Toughness Plasticity 

ML None to low Slow to rapid Low or thread 
cannot be formed 

Slight 

CL Medium to high None to slow Medium Low 

MH Low to medium None to slow Low to medium Low 

CH High to very high None High High 

Positive classification by USCS group symbols as described in ASTM D2487, is through laboratory 

determination of particle size characteristics, liquid limit, and plasticity index. The need for 

laboratory testing will be determined by the Project Hydrogeologist, Geologist, or Geotechnical 

Engineer and will be detailed in the Work Plan. If no laboratory testing is performed to confirm soil 

classification, a statement of qualification (method used) is required for group symbols. 

Examples of terminology that accompany the group symbols are: 

 ML - Sandy Silt (e.g., 30 percent sand) 

 CL - Clay (lean) with sand (e.g., 15 to 29 percent sand) 
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The USCS group symbols require the use of lean clay (CL) and fat clay (CH). The use of these 

symbols is dependent on the plasticity of the soil. Classification such as silty clay can only be used 

for a very narrow set of conditions, and will only be used if Atterberg Limit results are available. The 

lean and fat clay designations are not universally used, but adherence to the USCS requires that 

these symbols be used. 

Correlation of N-values and consistency for clays is unreliable. Consistency determinations will be 

performed using more appropriate static test methods, especially for very soft to stiff clays. N-values 

are more reliable in hard clays. 

Estimates of unconfined compressive strength (Su) can be obtained by a pocket penetrometer test. 

To estimate consistency and compressive strength with a pocket penetrometer, cut a minimum 

4-inch (10 cm) soil core perpendicular to the soil core length. Hold the core with moderate confining 

pressure so as not to deform the soil core. Slowly insert the pocket penetrometer tip into the 

perpendicular face of the soil core until the pocket penetrometer indents the soil core to the mark 

indicated on the piston of the penetrometer. The pocket penetrometer estimate of the soil 

compressive strength (Su) is the direct reading of the value mark on the graduated shaft indicated 

by the shaft ring marker, or by the graduated piston reading at the shaft body. For average 

estimates, complete this procedure several times on the ends and middle of the soil core. For 

Shelby tube samples (or thin wall samplers), perform the pocket penetrometer test at several 

locations on the exposed ends of the sample. 

In situ shear vane tests or other test methods provide better compressive strength estimates for 

very soft to stiff consistency clay soil. 

Describing soil consistency is an important component in evaluating the engineering properties and 

strength characteristics of fine-grained cohesive soil. Consistency terms like soft and hard are 

based on the unconfined compressive strength (Su) and shear strength or cohesion (cu) of the soil. 

Patterns of soil gas and groundwater movement in fine-grained soil are influenced by natural soil 

structure. Soil structure is dependent on the depositional method and to a lesser extent climate. The 

identification of fill soil is equally important in determining soil characteristics in fine-grained soils. 

1.8 Procedures for Surficial Soil Sampling 

This section provides a limited discussion on considerations for the design of a soil sampling 

program in order to provide the sampling team members with a basic understanding of those 

considerations. 

1.8.1 Background 

Soil sampling locations are selected in order to obtain representative soils with the minimum 

number of samples. Prior to conducting an investigation, a site inspection may eliminate many 

uncertainties with respect to site characteristics and result in a more complete soil sampling study. 

The site inspection should identify pertinent features (e.g., rock outcrops, drainage patterns, surface 

runoff, surface cover characteristics (e.g., grass, gravel, concrete), wet areas, and fill areas) and 

evaluate the relationship between those features and potential sources of contaminants. An 

understanding of these relationships and conditions is important in developing a sampling plan. 
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1.8.2 Random, Biased, and Grid-Based Sampling 

Unless there is a strong indication of contaminant presence, such as staining, soil sample locations 

may be randomly selected from several areas within the site, such as near obvious potential 

sources of current or historic contamination. Potential sources include large transformers, 

aboveground storage tanks (ASTs), mandoors, outdoor storage racks, and drainage swales. 

If an area shows evidence of contamination, such as staining or vegetative stress, biased samples 

are collected from the area to characterize the contamination. Background and control samples are 

also biased, since they are collected in locations typical of non-site-impacted conditions. 

When a soil sampling investigation involves a large area, grid-based soil sampling is performed. 

There is no single grid size that is appropriate for all sites. Common grid sizes are developed on 

50- and 100-foot (15 to 30 m) centers. It is acceptable to integrate several different grid sizes in a 

single investigation. 

For a surficial soil sampling program, it is also important to consider the presence of structures and 

drainage pathways that might affect contaminant migration. It is sometimes desirable to select 

sampling locations in low-lying areas which are capable of retaining some surface water flow since 

these areas could provide samples which are representative of historic site conditions (worst-case 

scenario if surface water flow is a concern). 

1.8.3 Sample Interval 

Surficial soil is generally considered to be soil between ground surface and 6 to 12 inches (15 to 

30 cm) below ground surface. However, for risk assessment purposes, regulatory authorities often 

consider soil from ground surface to 2 feet (0.6 m) below ground surface to be surficial soil. 

The exact interval to be considered as surficial soil is often a matter of discussion with the 

regulatory authorities that review the Work Plan. The sample interval is important to the sample 

collection method and to the manner in which the data are ultimately interpreted. Another important 

factor is the type of soil. If there are different types of soil present at the site, this may have a 

bearing on the sample interval. For example, it may be important to separately sample a layer of 

material with high organic carbon content which overlies a layer of fine-grained soil. 

1.8.4 Procedures for Surficial Sampling 

Soil sampling methods are dependent upon the sample interval of interest, the type of soil material 

to be sampled, and the requirements for handling the sample after retrieval. The most common 

method for collection of surficial soil samples is the use of a stainless steel trowel. Soil samples may 

also be collected with spoons and push tubes. Often a shovel is required to open a trench such that 

sampling can be conducted. Soil that has come in contact with the shovel cannot be used as 

sample material. 

In all cases, the sampling device must be constructed of an inert material with smooth surfaces 

which can be easily decontaminated. The decontamination protocol employs a sequence of 

cleaning agents and water designed to remove surface contaminants (refer to Section 1.6). All 
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sampling equipment is cleaned between sample locations. A typical surficial soil sampling protocol 

is outlined below: 

1. Collect surficial soil samples using a precleaned stainless steel trowel or other appropriate 

tool. Each sample consists of soil from the surface (or other starting depth) to the depth 

specified in the Work Plan. Sample in ditches only when there is no water present. 

2. Use a new pair of disposable gloves at each sample location. 

3. Prior to use, at each sample location, decontaminate all sampling tools as specified in the 

Work Plan or as described in Section 1.5. 

4. Use a precleaned sampling tool to remove the sample from the layer of exposed soil. Place 

the collected soil directly into a clean, prelabeled sample jar and seal with a Teflon-lined 

cap. If a sample is to be split for duplicate analyses, first homogenize the soil in a 

precleaned stainless steel bowl. 

5. After collection, place the samples on ice or cooler packs in a laboratory-supplied cooler. 

Surficial debris (e.g., grass cover) should be removed from the area where the sample is to be 

collected using a separate precleaned device. 

In the event that soil conditions are not as described in the Work Plan, or if there are unexpected 

distinct layers of soil present (e.g., a layer of high organic carbon content overlying a layer of 

fine-grained soil), sampling personnel should immediately report the conditions to the Project 

Coordinator for direction. Similarly, if a sampling location is in a gravel or paved area, sampling 

personnel should confirm with the Project Coordinator whether the surface samples are to be 

collected from the gravel/pavement subbase material or from the first layer of soil beneath these 

layers. 

Also, sampling team members should immediately report any conditions to the Project Coordinator 

that they believe may have a negative effect on the quality of the results. 

It is generally inadvisable to collect samples containing excessive amounts of large particles such 

as gravel. Gravel presents difficulties for the laboratory in terms of sample preparation and the 

results may not be truly representative of contaminant concentrations in nearby soil. 

All conditions at the time of sample collection are properly documented in a field log book. This 

includes a thorough description of the sample characteristics including grain size, color, and general 

appearance; date/time of sampling; and labeling information. The location of the sampling point is 

described in words, and three measurements are taken from adjacent permanent structures so that, 

if necessary, the sample location can be readily identified in the field at a future date. It is often 

advisable to have a licensed land surveyor accurately survey the locations. 

Soil samples are homogenized in a stainless steel bowl prior to filling sample containers. This step 

can be bypassed if only one sample container is required to be filled, as long as the laboratory will 

homogenize the sample upon receipt. It is important that soil samples be mixed thoroughly to 

ensure that the sample is as representative as possible of the sample interval. When using a round 

bowl, mixing is achieved by stirring the material in a circular motion and occasionally turning the 

material over. Fill the sample container completely, leaving no headspace. 
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Do not mix soil for samples for VOC analyses as this promotes the partial volatilization of 

compounds from the soil. 

In 1997, EPA adopted new methods for sampling soils for VOC analysis. Method 5035 calls for 

collecting soil using a coring device (EnCore). For analysis of low level VOCs (typically 1 to 

200 g/kg), soil is sealed in a specially prepared vial with a solution of sodium bisulfate. For higher 

levels of VOCs, the soil is placed in a vial with a volume of methanol. This method increases the 

complexity of collecting soils and makes it imperative that the sampler and laboratory work closely 

together. For some soil sampling programs, multiple EnCores are required for each sample interval. 

The number of EnCores required per sample interval should be ascertained during the prior 

planning and preparation stage. 

Discrete Grab Sampling Methodology for Surficial Soils 

Discrete grab sampling is employed when the sampling location is considered to be a small area 

(approximately 1 square foot [0.1 square meter]) that has both a consistent soil type and a 

consistent level of contaminant impact. 

When collecting a discrete grab surficial soil sample, use the following procedure: 

1. Using the sampling device (e.g., trowel, spoon, Oakfield sampler) scoop soil from the top 

2 inches (5 cm) into the sample container. If the sample is being collected for VOC 

analyses, perform this step as quickly as possible in order to minimize the loss of volatile 

compounds from the soil. 

2. Collect a field screening sample from the same sampling location as the discrete grab 

sample and at the same time. Scoop soil into a zip-loc bag until it is no more than 

one quarter full. 

3. Do not mix the soil for samples collected for VOC analyses (for sample homogenization 

purposes) as this will promote the loss of volatile compounds from the soil. The laboratory 

will obtain a representative sample from the container by using coring techniques before the 

laboratory analysis is performed. 

Composite Sampling Methodology for Surficial Soils 

A composite sample can be obtained directly from the soil surface by combining a number of 

discrete grab samples from a number of sampling locations on the soil surface. For preparation of a 

meaningful composite sample, the soils from the sub-samples taken from the different sampling 

locations should have (by visual observation) similar contaminant concentrations. 

When collecting a composite surface soil sample, use the following procedure: 

1. Choose a number of discrete sampling locations that will give a representative sample of 

the defined composite area at each sampling location. 

2. Using the sampling device (e.g., trowel, spoon), scoop the soil from the top 2 inches (5 cm) 

into the sample container. As much as practical, try to put approximately the same volume 

of soil from each sampling location into the container. 

3. Move to the next sampling location and repeat steps 1 and 2. 
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4. Collect a maximum of five surface samples (to avoid the complete dilution of any hot spots). 

5. When the last location has been sampled, ensure the sample container is filled with soil, 

leaving no headspace. 

6. Since composite samples are used for semi-volatile organic compounds (SVOCs) and 

inorganic parameters, minimizing the sample collection time is not as important as when 

discrete samples for VOC analyses are being collected. However, the preferred practice is 

that the sampler take no longer than necessary to obtain the sample. 

7. Collect a field screening sample from the same sampling location as the composite sample 

and at the same time. As much as practical, try to put approximately the same volume of 

soil from each discrete grab sampling location into a zip-loc bag. The zip-loc bag should be 

no more than one quarter full after all the sub-samples have been added. 

Since composite samples are not analyzed for VOCs, there is no reason to avoid mixing the 

sub-samples from the various sampling locations in the sample container (homogenization). 

However, since the laboratory will use coring techniques to ensure that a sample is representative 

of the entire container, there is no need to perform field homogenization of the soil within the 

sample container. 

During the sampling program, the sampling team leader will stay in contact with the GHD chemist 

assigned to the project such that the GHD chemist can properly inform the contract laboratory of the 

progress of the work. This includes submitting sample summaries and/or copies of completed 

chain-of-custody forms to the GHD chemist. 

Finally, some GHD QAPPs require a designation of a QA/QC officer for field activities. The 

sampling team leader may be required to conduct certain field audit activities and, at minimum, 

should be familiar with and responsible for completion of all QA/QC sample activities. 

1.9 Procedures for Borehole Installation and Sampling 

Once the prior planning and preparation activities are completed, the drilling program can proceed. 

The typical series of events that takes place is: 

1. Locating and marking boring locations. 

2. Initiation of a Property Access/Utility Clearance Data Sheet (QSF-019), including obtaining 

appropriate signoffs by the client representative and drilling subcontractor representative. 

3. Contractor mobilization; equipment and material check. 

4. Site selection of decontamination pad and drum staging area (if applicable); final visual 

examination of proposed drilling area for utility conflicts. 

5. Decontamination of sampling and drilling equipment prior to use in accordance with the 

Work Plan or as described in Section 1.6. 

6. Borehole advancement utilizing the approved method as outlined in the Work Plan. 

7. Soil sample collection; descriptions of the soil samples in accordance with GHD protocol. 

8. Monitoring well installation (if applicable). 



 
 

GHD | Soil Sampling Standard Operating Procedures | 11187072 (2) | Page 17 

9. Sample preparation and packaging. 

10. Abandonment of boreholes or installation of monitoring wells. 

11. Collection of groundwater samples (if monitoring wells are installed). 

12. Surveying of borehole location and elevations. 

13. Field note completion and review. 

1.9.1 Location and Marking of Drill Sites/Final Visual Check 

The proposed borehole locations marked on the site plan are located in the field and staked. On 

most sites, this will likely be done several days in advance of the drill rig arriving on site. Unless 

boreholes are to be installed on a fixed grid, the proposed locations are usually strategically placed 

to assess site conditions. 

Note: 
Any borehole (and all the records thereof) which is completed with casing as a temporary or 
permanent monitoring well, will be designated by the monitoring well number only 
(i.e., MW1-yy). Boreholes drilled strictly as soil test borings in which no casing is set (even if 
an open-hole groundwater sample is collected) will be designated by the boring number only 
(i.e., BH1-yy). 

Once the final location for the proposed boring has been selected and utility clearances are 

complete, one last visual check of the immediate area should be performed before drilling proceeds. 

This should confirm the locations of any adjacent utilities (subsurface or overhead) and verification 

of adequate clearance. If gravity sewers or conduits exist in the area, any access manholes or 

chambers should be opened and the conduit/sewer alignments confirmed. Do not enter manholes 

unless confined space procedures are followed. 

If possible, it is prudent to use a hand auger or post-hole digging equipment to a sufficient depth to 

confirm that there are no buried utilities or pipelines. Alternatively, a Hydrovac truck can vacuum a 

large diameter hole to check for utilities, although soils collected this way may require containment 

on site. This procedure generally clears the area to the full diameter of the drilling equipment which 

will follow. 

Caution: Do not assume site plan details regarding pipe alignments/position are correct. 
Visually check pipe position when drilling near sewers. Personnel should also be alert 
to additional piping presence if the plans are outdated. 

If it is necessary to relocate a proposed borehole due to terrain, utilities, access, etc., the Project 

Coordinator must be notified and an alternate location will be selected. 

1.9.2 Sample Collection 

A boring is advanced incrementally to permit intermittent or continuous sampling. Test intervals and 

locations are normally stipulated by the Project Coordinator or Work Plan. Typically, the depth 

interval for sampling is 2.5 to 5 feet (0.75 to 1.5 m), or less in homogeneous strata, with at least 

one test and sampling location at every change of stratum. In some cases samples are taken 

continuously (i.e., 2-foot (0.6 m) long samples at 2-foot (0.6 m) intervals). 
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Collected soil samples are described in the field using the USCS (visual-manual procedure). The 

soil description is recorded on a Stratigraphic Log (Overburden) (Form SP-14) or field book in the 

following order: 

1. USCS Soil Symbol of major component 

2. Native or fill 

3. Secondary and minor soil components 

4. Relative densities/consistency 

5. Grain-size/plasticity 

6. Gradation/structure 

7. Color 

8. Moisture content 

9. Observations of odor or visual chemical presence (i.e., non-aqueous phase liquid [NAPL]) 

10. Additional descriptions 

For environmental sampling, always change gloves between collecting subsequent soil samples to 

prevent cross-contamination. Decontaminate all tools (e.g., samplers, spatulas) prior to use on each 

sample to prevent cross-contamination in accordance with the Work Plan or as described in 

Section 1.6. 

Any drilling procedure that provides a suitably clean and stable hole before insertion of the sampler, 

and assures that the standard penetration test (SPT) or other sampling technique is performed on 

essentially undisturbed soil, is acceptable. The drilling method is selected based on the subsurface 

conditions. Each of the following methods has proven to be acceptable for specific subsurface 

conditions: 

 HSA with inside diameter between 2.5 and 6.25 inches (5.7 to 15.9 cm) 

 Solid stem auger (SSA) with auger diameter between 2.5 and 6.25 inches (5.7 to 15.9 cm) 

 Direct-push (dual tube systems, discrete soil sample systems) 

 Open-hole rotary drilling 

 Wash boring 

 Sonic drilling 

Several drilling methods are not acceptable. These include: 

 Jetting through an open tube sampler and then sampling when the desired depth is reached. 

 SSA use below the groundwater table in non-cohesive soils. 

 Casing driven below the sampling depth prior to sampling. 

 Advancing a borehole with bottom discharge bits. 
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 Advancing a boring for subsequent insertion of the sampler solely by means of previous 

sampling when performing SPT (the open hole must be larger in diameter than the split-spoon 

sampler). 

Discrete Grab Sampling Methodology for Boreholes 

When borehole drilling, the split-spoon sample retrieved from the borehole is considered a discrete 

grab sample that has been taken from one sampling location, as long as both the stratigraphy of the 

entire sample and the level of contamination are consistent over the length of the split-spoon 

sample. If a single split-spoon sample contains soils from two different stratigraphic units, the soils 

from each of these stratigraphic units are considered separate discrete grab samples. 

If a single split-spoon sample contains soils from a single stratigraphic unit, but visual observation 

indicated that some of the soil was heavily impacted with contaminants, while the rest of the soil 

was only lightly impacted, then the soils representing each of the two levels of contamination are 

considered two separate discrete grab samples. 

Composite Sampling Methodology for Boreholes 

A composite sample is obtained by combining a number of discrete grab samples from the same 

borehole. For preparation of a meaningful composite sample, the soils from the sub-samples taken 

from the different split-spoon samples should be from a single stratigraphic unit and have (by visual 

observation) similar contaminant concentrations (or be physically similar for geotechnical testing 

purposes). 

Use the following methodology for preparing a composite sample from these discrete grab 

split-spoon samples: 

1. Prior to collecting a sample of the soil for field vapor screening or chemical analysis, if 

smearing of soil is apparent on the outside of the soil core, scrape away the outer layer of 

the soil using a decontaminated putty knife, stainless steel spoon, or similar implement. 

This should only be performed if the soil core sample is consolidated. Do not use this 

procedure for unconsolidated soil samples. 

2. Split the sample longitudinally along the length of the split-spoon sampler. Use one half of 

the core sample to prepare a composite sample to be used in soil headspace vapor 

screening measurements, and the other half to prepare a composite sample to be 

submitted to the laboratory for chemical analysis or geotechnical testing. 

3. Place sub-samples from various sampling locations (i.e., split-spoon samples) into a zip-loc 

bag for field screening. As much as practical, attempt to place approximately the same 

volume of soil from each sampling location into the zip-loc bag. 

4. For samples where laboratory analysis is also desired, place sub-samples from various 

sampling locations into the appropriate soil sample containers. As much as practical, 

attempt to place approximately the same volume of soil from each sampling location into 

the sample container. 

The following subsections describe specific protocols for split-spoon sampling, Shelby tube 

sampling, and methods for collecting soil samples using a direct-push rig. 
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1.9.2.1 Split-Spoon Samplers 

This method is used to obtain representative samples of subsurface soil materials and to determine 

a measure of the in situ relative density of the subsurface soils. The test methods described below 

must be followed to obtain representative samples. 

SPT involves the use of split-barrel samplers (also known as split spoons). Split-spoon sampling is 

performed in accordance with ASTM D1586. The split-spoon sampler consists of an 18- or 24-inch 

(45 or 60 cm) long, 2-inch (5 cm) outside diameter tube, which comes apart lengthwise into two 

halves. An example of a split-spoon sampler is presented on Figure 2. 

Note: 
A typical 2-inch (5 cm) outside diameter split-spoon is 1 3/8-inch (3.5 cm) diameter at the 
drive shoe and 1 1/2-inch (3.8 cm)diameter within the barrel of the split spoon. The volume of 
the soil in a completely filled 24-inch (61 cm) long split-spoon is approximately 19.8 oz 
(586 mL), thus the sample volume requirements are important if multiple types of parameters 
requiring differing analytical techniques are required (i.e., VOCs, SVOCs, metals, petroleum 
hydrocarbon compounds [PHC]). Soil recovery in a split spoon is often less than 24 inches 
(61 cm), resulting in less available volume. 

Once the borehole is advanced to the target depth and cleared of cuttings, representative soil 

samples are collected in the following manner: 

1. The split-spoon sampler is inspected to ensure it is properly cleaned and decontaminated. 

The driving shoe (tip) should be relatively sharp and free of severe dents and distortions. 

2. The cleaned split-spoon sampler is attached to the drill rods and lowered into the borehole. 

Do not allow the sampler to drop onto the soil in the bottom of the borehole. 

3. After the sampler has been lowered to the bottom of the hole, it is given a single blow to 

seat it and make sure that it is in undisturbed soil. If there still appears to be excessive 

cuttings in the bottom of the borehole, remove the sampler from the borehole and remove 

the cuttings. 

4. Mark the drill rods in three or four successive 6-inch (15 cm) increments, depending on 

sampler length, so that the advance of the sampler under the impact of the hammer can be 

easily observed for each 6-inch (15 cm) increment. 

The sampler is then driven continuously for either 18 or 24 inches (45 or 60 cm) by use of a 

140-pound (63.5 kg) hammer. The hammer may be lifted and dropped by either the cathead and 

rope method, or by using a trip, automatic, or semi-automatic drop system. The hammer should 

free-fall a distance of 30 inches (1 inch) (75 cm, 25 mm) per blow. Measure the drop at least daily 

to ensure that the drop is correct. To ensure a free-falling hammer, no more than 2 1/4 turns of the 

rope may be wound around the cathead (see ASTM D1586). The number of blows applied in each 

6-inch (15 cm) increment is counted until one of the following occurs: 

1. A total of 50 blows have been applied during any one of the 6-inch (15 cm) increments 

described above. 

2. A total of 100 blows have been applied. 
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3. There is no advancement of the sampler during the application of ten successive blows of 

the hammer (i.e., the spoon is 'bouncing' on a stone or bedrock). 

4. The sampler has advanced the complete 18 or 24 inches (45 or 60 cm) without the limiting 

blow counts occurring as described above. 

In some cases where the limiting number of blow counts has been exceeded, GHD may direct the 

driller to attempt to drive the sampler more if collection of a greater sample length is essential, as 

long as the sampler is still being advanced. 

On the field form, record the number of blows required to drive each 6-inch (15 cm) increment of 

penetration. The first 6 inches (15 cm) is considered to be a seating drive. The sum of the number 

of blows required for the second and third 6 inches (15 cm) of penetration is termed the "standard 

penetration resistance" or the "N-value". 

Note: 
If the borehole has sloughed and there is caved material in the bottom, the split spoon may 
push through this under its own weight, but now the spoon is partially 'pre-filled'. When the 
spoon is driven the 18 or 24 inches (45 or 60 cm) representing its supposedly empty length, 
the spoon fills completely before the end of the drive interval. Three problems arise: 
1. The top part of the sample is not representative of the in-place soil at that depth. 
2. The SPT value will be artificially higher toward the bottom of the drive interval since 

the spoon was packed full. These conditions should be noted on the field log. 
3. The available sample volume is significantly reduced. 

The sampler is then removed from the borehole and unthreaded from the drill rods. The open shoe 

(cutting end) and head of the sampler are partially unthreaded by the drill crew and the sampler is 

transferred to the geologist/engineer work surface. 

Note: 
A table made out of two sawhorses and a piece of plywood is appropriate, or a drum, both 
covered with plastic sheeting. 

The open shoe and head are removed by hand by the drill crew or GHD representative, and the 

sampler is tapped so that the tube separates. 

Note: 
Handle each split spoon with clean disposable gloves if environmental samples are being 
collected from that split-spoon sample. 

Measure and record the length of sample recovered making sure to discount any sloughed material 

that is present on top of the sample core. 

Caution must be used when conducting split-spoon sampling below the groundwater table, 

particularly in sand or silt. These soils tend to heave or "blow back" into the HSA due to the 

difference in hydraulic pressures between the inside of the HSA and the undisturbed soil. To 

equalize the hydraulic pressure, it may be necessary to fill the inside of the HSA with potable water 

from a reliable and pre-tested source. Drilling mud is uncommonly used and presents problems for 

sample collection and well development. The water level within the boring or HSA needs to be 

maintained at or above the in situ groundwater level at all times during drilling, removal of drill rods, 

and sampling. Since heave or blow back is not always obvious to the driller, it is essential that the 

water level in the borehole always be maintained at or above the groundwater level. Split-spoon 
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sampling below the water table in sands and silt occasionally results in non-representative samples 

being collected due to the heaving effect disturbing the soil. This is particularly important if the water 

level in the hole has not been maintained at the in situ water level. 

Heaving conditions and the volume of potable water used should be noted on a Stratigraphic Log 

(Overburden) (Form SP-14). The volume of water added must be removed during well development 

prior to groundwater sampling. This practice may not be acceptable if environmental samples are to 

be collected. 

Suspected low N-values should be noted on the field logs. If it is critical to have accurate N-values 

below the water table, other methods can be employed, such as conducting a dynamic cone 

penetration test. This quick and easy test involves attaching a cone shaped tip to the end of the drill 

rods, and driving the tip into the ground similar to the split-spoon method, except that the borehole 

is not pre-augered. Cones may be driven 20 to 40 feet (6.1 to 12.2 m) through a formation without 

augering. Blow counts are recorded for each 1 foot (0.3 m) of advancement. Consult the Project 

Manager if such conditions are unexpectedly encountered. 

Note: 
A 3-inch (7.5 cm) outside diameter split spoon is available in order to obtain larger sample 
volumes. However, the SPT values from driving this sampler are typically much higher than 
those for the 2-inch (5 cm) split spoon. 

Larger-Diameter Barrels 

A variation of split-barrel sampling involves the use of a longer, larger diameter barrel in conjunction 

with a HSA. The sampling barrel is installed inside the auger with a swivel attachment to limit 

rotation of the barrel. After completion of a 5-foot (1.5 m) auger penetration, the auger is left in place 

and the barrel retrieved from the borehole. This method provides a larger diameter core, which may 

be desirable for bench-scale testing or where a large volume of soil is required for sample analyses. 

The sampler should be handled and the sample retrieved in the same way as described above for 

split-spoon sampling. 

1.9.2.2 Shelby Tube Samplers 

Thin-walled samplers such as Shelby tubes are used to collect relatively undisturbed samples (as 

compared to split-spoon samples) of soft to stiff clayey soils. The Shelby tube has an outside 

diameter of 2 or 3 inches (5 to 7.5 cm) and is 3 feet (0.9 m) long. These undisturbed samples are 

used for certain laboratory tests of structural properties (consolidation, hydraulic conductivity, shear 

strength) or other tests that might be influenced by sample disturbance. Procedures for conducting 

thin-walled tube sampling are provided in ASTM D1587, and are briefly described below: 

1. The soil deposit being sampled must be cohesive in nature, and relatively free of gravel and 

cobble materials, as contact with these materials will damage or collapse the sampler. 

2. Clean out the borehole to the sampling elevation using whatever method that will ensure 

the material to be sampled is not disturbed. If groundwater is encountered, maintain the 

liquid level in the borehole at or above groundwater level during the sampling operation. 
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3. Bottom discharge bits are not permitted. Side discharge bits may be used, with caution. 

Jetting through an open-tube sampler to clean out the borehole to sampling elevation is not 

permitted. 

4. Remove loose material from the center of the casing or HSA as carefully as possible to 

avoid disturbance of the material to be sampled. 

5. Place the sample tube so that its bottom rests on the bottom of the hole. Advance the 

sampler into the formation without rotation by a continuous and relatively rapid motion. 

Usually hydraulic pressure is applied to the top of the drill rods. 

6. Determine the length of advance by the resistance and condition of the formation, but the 

length shall never exceed 5 to 10 diameters of the tube in sands and 10 to 15 diameters of 

the tube in clays. 

7. In no case should the length of advance be greater than the sample-tube length minus an 

allowance for the sampler head and a minimum of 3 inches (7.5 cm) for cuttings. 

8. The tube may be rotated to shear the bottom of the sample 2 to 3 minutes after pressing in, 

and prior to retrieval to ensure the sample does not slide out of the tube. Lift the weight of 

the rods off of the tube prior to rotating. 

9. Withdraw the sampler from the formation as carefully as possible in order to minimize 

disturbance of the sample. 

10. Package and transport the sample in accordance with project-specific requirements. 

Occasionally, the Project Manager/Coordinator may require extraction of the sample from the tube 

in the field. Use the following procedure: 

1. A sample extruder, which consists of a clamp arrangement to hold the tube and a hydraulic 

ram to push the sample through the tube, is usually provided by the driller. To prevent 

cross-contamination, ensure the extruder is field cleaned between each sample. 

2. The sample is then extruded into a carrying tray; these are often made from a piece of 

4-inch (10 cm) or 6-inch (12.5 cm) diameter polyvinyl chloride (PVC) pipe cut lengthwise. 

Ensure the carrying tray is field cleaned between each sample. The sample is carried to the 

work station for geologic description. Trim the potentially cross-contaminated exterior and 

place it in the appropriate container. 

3. The Shelby tube sampler is then thoroughly field cleaned and decontaminated for reuse. 

Since they are thin-walled, the tubes are easily damaged, crimped, or otherwise distorted 

during handling or pushing. The Shelby tube should be inspected before use and, if 

significantly damaged, rejected. 

1.9.2.3 Direct-Push Sampling Systems 

Direct-push refers to the sampler being 'pushed' into the soil material without the use of rotation to 

remove the soil. This method relies on the drill unit static weight combined with rapid hammer 

percussion for advancement of the tool string. Soil samples are continuously obtained. Groundwater 

and vapor samples can also be collected utilizing this method and appropriate tooling. Subsurface 
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investigations typically sample to depths of 30 feet (9.1 m) or more; however, depth will vary based 

on the site-specific geology. 

Direct-push methods are widely used for underground storage tank (UST) investigations and 

property investigations. This method is used extensively for initial site screening activities to 

establish site geology and to delineate vertical and horizontal plume presence. Small diameter wells 

(3/4 or 1 inch [2 or 2.5 cm]) diameter can be installed using direct-push methods, often using a 

pre-packed screen. SPT values cannot be obtained when sampling with a direct-push discrete soil 

sampler. 

This method is also popular due to the limited cuttings produced during the drilling and sampling 

process and the increased sampling process speed, which can be much quicker than the sample 

description and sample preparation process. (It is often helpful to have two people, depending on 

the nature of the work program.) 

Continuous soil samples are collected in tube samplers (various lengths), affixed with a cutting shoe 

and internal liner (PVC, Teflon, or acetate are available). The soil sampler may be operated in 

open-mode (when borehole collapse is not a concern), or closed-mode (when minimization of 

sample slough is desired). Closed-mode operation involves the placement of a temporary drill-point 

in the cutting shoe and driving the assembled sampler to depth. Once at the required depth, the 

temporary drill-point is released (via internal threading) and the sampler is driven to the desired soil 

interval. The drill-point slides inside the sample liner, riding above the collected soil column. Once 

driven to depth, the sampler is retrieved to the ground surface and the sample liner with soil, is 

removed for examination. 

Caution: Be careful when opening interval liners with knives, as severe cuts may result from 
the knife slipping. A special two-blade hooked knife is available for opening the liners. 
Generally the driller/helper will open the liner for you. 

1.9.2.4 Sonic Drill Sampling System 

As described in ASTM D6914, sonic drilling is the utilization of high frequency vibration aided by 

down pressure and rotation to advance drilling tools through various subsurface formations. All 

objects have a natural frequency or set of frequencies at which they will vibrate when disturbed. The 

natural frequency is dependent upon the properties of the material the object is made of and the 

length of the object. The sonic drill head provides the disturbance to the drilling tools causing them 

to vibrate. To achieve penetration of the formation the strata is fractured, sheared, or displaced. The 

high frequency vibration can cause the soil in contact with the drill bit and drilling casing string to 

liquefy and flow away allowing the casing to pass through with reduced friction. Rotation of the drill 

string is primarily for even distribution of the applied energy, to control bit wear, and to help maintain 

borehole alignment. The use of vibratory technology reduces the amount of drill cuttings, provides 

rapid formation penetration, and the recovery of a continuous core sample of formation specimens 

for field analysis and laboratory testing. Boreholes generated by sonic drilling can be fitted with 

various subsurface condition monitoring devices. Numerous sampling techniques can also be used 

with this system including thin walled tubes, split barrel samplers, and in-situ groundwater sampling 

devices. 
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Procedures for installing soil borings with the use of a sonic rig are provided in ASTM D6914, and 

are briefly summarized below: 

1. Attach the proper bit for the formation anticipated to the sampling barrel. Connect the 

sampling barrel to the drill head and tighten the drill bit and the sampling barrel to the drill 

head. 

2. Advance the sample barrel into and through the topsoil, pavement, or other surface 

material. Withdraw the sampler from the borehole and remove initial penetration material. 

Reinsert the sampling barrel, apply down pressure, activate the sonic drill head, and began 

rotation if needed. 

3. At the completion of the sampling run, stop down pressure, stop the sonic drill head and 

any rotation of the sampling barrel. If necessary disconnect from the sampling barrel and 

install casing over the sampling barrel. 

4. Extract the sampling barrel from the borehole using the drill head or such other method 

5. Slide a sample bag over the sampling barrel the full remaining length of the bag so the 

sample does not fall. Allow the sample to flow into the bag by activating the sonic drill head 

as needed to vibrate the sample from the barrel. 

6. It will be necessary to stabilize the borehole with an outer casing to control caving or 

slough, to facilitate sample collection, to protect against aquifer cross contamination, to 

provide a controlled environment for well or instrumentation installation, and to provide 

proper bottom up grouting. The casing is either advanced over the sampling barrel when 

using drilling fluid or after the sample barrel has been removed from the borehole when 

drilling dry. 

1.9.3 Field Sample Screening 

When soil sampling at sites with known or suspected VOC impact, it is often required to measure 

the soil for the presence of undifferentiated organic vapors. This field screening can be performed 

using a photoionization detector (PID). Immediately upon the opening of the split-spoon or discrete 

soil sampler, the soil is screened with a PID (HNu, Microtip, or equivalent) for the presence of 

undifferentiated organic vapors. This is accomplished by running the PID along the length of the soil 

sample. Record the highest reading. 

Note: 
The PID measurement must be taken upwind of the drill rig or any running motors so that 
exhaust fumes will not affect the measurements. 

Another method of field screening is head space measurement. This consists of placing a portion of 

the soil sample in a sealable glass jar, placing aluminum foil over the jar top, and tightening the lid. 

The jar is only partially filled. The jar is shaken and set aside for at least 30 minutes. After the 

sample has equilibrated, the lid of the jar is opened, the foil is punctured with the PID probe, and the 

air (headspace) above the soil sample is monitored. Record this headspace reading on the field 

form or in the field book. As an alternative, the soil can be placed in a sealable zip-loc bag. 
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Note: 
Perform headspace readings in an area that is not subject to wind. Also, in the winter, it is 
necessary to allow the samples to equilibrate in a warm area to ±70°F (20°C) (e.g., site trailer 
or van, but not direct heat or sunshine). The portion of the sample used for headspace 
analysis cannot be used for VOCs analysis. 

Representative portions of the soil sample must be retained for geologic record following 

description. Place the soil portions into labeled, sealable sample containers (usually mason jars or 

zip-loc bags) without destroying any apparent stratification. If a stratigraphic change is observed 

within the split-spoon sampler, a separate geologic record sample is kept. 

All geologic record samples are to be retained by the client. Geologic record samples must not 

return to or be placed in storage at a GHD office. 

1.9.4 Chemical Description 

During soil examination and logging, carefully check for the presence of light or dense NAPL. NAPL 

may be present in gross amounts or present in small/minute quantities. The adjectives and 

corresponding quantities used when describing NAPL within a soil matrix are as follows: 

Visual Description Fraction of Soil Pore Volume Containing NAPL 

Saturated >0.5 

Some 0.5 - 0.25 

Trace <0.25 

A complete description of NAPL must describe the following: 

 Color 

 Quantity 

 Density (compared to water) (i.e., light/floats or heavy/sinks) 

 Odor (if observed) 

 Viscosity (i.e., mobile/flowable, non-mobile/highly viscous-tar like) 

The presence of an "iridescent sheen" by itself does not constitute "NAPL presence", but may be an 

indicator that NAPL is close to the area. 

NAPL presence within a soil matrix may be confirmed by placing a small soil sample within water, 

shaking, and observing for NAPL separation (i.e., light or dense) from the soil matrix. 

Trace amounts of NAPL are identified/confirmed by a close visual examination of the soil matrix, 

(i.e., separate soil by hand, wearing disposable gloves) and performing a careful inspection of the 

soil separation planes/soil grains for NAPL presence. 

Often during sample examination with a knife, an iridescent sheen will be noted on the soil surface 

(i.e., clay/silts) if the knife has passed through an area of NAPL. 

There are a number of more complicated tests available to confirm/identify NAPL presence, these 

are: 

 Ultraviolet (UV) fluorescent analysis 
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 Hydrophobic dyes (use with care, consult the health and safety SOPs as some hydrophobic 

dyes are potential human carcinogens) 

 Centrifugation 

 Chemical analysis 

GHD typically utilizes organic vapor detection results, visual examination, soil/water shake testing, 

and chemical analysis, to confirm NAPL presence. The more complex techniques described may be 

incorporated on sites where clear colorless NAPL is present and its field identification is critical to 

the program. 

1.9.5 Chemical Sample Preparation and Packaging 

Subsurface soil samples are usually grab samples, used to characterize the soil at a specific depth 

or depth interval (e.g., 2 to 4 feet [0.6 to 1.2 m]). On occasion, composite samples are collected 

from a borehole over a greater depth interval (e.g., 5 to 15 feet [1.5 to 4.1 m]). 

The following describes the collection of grab samples for chemical analysis (all soil from one split 

spoon). Figure 2 shows the split-spoon sample selection details. 

Clayey Soils 

1. Discard upper and lower ends of sample core (3 inches [7.5 cm]). 

2. Use a precleaned stainless steel knife. 

3. Cut the remaining core longitudinally. 

4. With a sample spoon, remove soil from the center portion of the core and place in a 

precleaned stainless steel bowl. 

5. Remove large stones and natural vegetative debris. 

6. Homogenize the soil and place directly into sample jars. 

Note: 
Samples for VOC analysis must not be homogenized. Collect soil from the length of the 
center portion of the core and place in the sample container. Completely fill the container. No 
air space (headspace) should remain in the sample container. 

Sandy Soils 

As sandy soils have less cohesion than clayey soils, it is not easy to cut the core longitudinally to 

remove the center of the sample. Therefore, with a stainless steel spoon, scrape away surface soils 

which have likely contacted the sampler and then sample the center portion of the soil core. 

Note: 
Place all soil samples collected for chemical analysis immediately into a cooler with ice. 

Record all soil samples in the sample log book. 

In 1997, EPA adopted new methods for sampling soils for VOC analysis. Method 5035 calls for 

collecting soil using a coring device (EnCore). For analysis of low-level VOCs (typically 1 to 

200 g/kg) soil is commonly sealed in a specially prepared vial with a solution of sodium bisulfate. 
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For higher levels of VOCs, the soil is placed in a vial with a volume of methanol. This method 

increases the complexity of collecting soils and makes it imperative that the sampler and laboratory 

work closely together. For some soil sampling programs, multiple EnCores are required for each 

sample interval. Holding times for samples in EnCores may be 24 to 48 hours if not field preserved; 

therefore, the GHD sampler, laboratory, and GHD chemist should discuss sampling and shipping 

procedures prior to beginning the work program. 

1.9.6 Physical Sample Preparation and Packaging 

When a sample is collected for geotechnical or hydrogeologic properties, the sample needs to be 

prepared and packaged in a manner to maintain its physical properties. Soil samples are usually 

grab samples, collected from a specific depth or depth interval (e.g., 2 to 4 feet [0.6 to 1.2 m]). On 

occasion, composite samples are collected from the borehole over a greater depth interval 

(e.g., 5 to 15 feet [1.5 to 4.6 m]). 

The following describes the collection of grab samples for geotechnical or hydrogeologic purposes 

for common samplers, the split-spoon, thin-wall, and direct-push discrete soil sampler. For soil 

samples collected for geotechnical purposes, the samples must not be allowed to freeze. 

1.9.6.1 Split-Spoon Samples 

1. Following completion of PID screening of the split spoon, remove and dispose of soil at the 

top of the sample that is obviously sloughed material not representative of the soil at the 

sampled depth. 

2. Measure the length of the sample and record as the recovered length. 

3. If cohesive, perform a pocket penetrometer reading and describe the soil. 

4. Carefully transfer the sample onto a sheet of aluminum or tin foil, taking care to maintain 

structure and bedding of the soil sample as much as possible. This may not be possible 

with non-cohesive soils with low silt or clay contents. The sample may need to be packaged 

in three 6- to 8-inch (15 to 20 cm) segments. 

5. Roll the sample in the tin foil and fold over the ends to seal. Wrap in a second layer of tin 

foil. 

6. Identify the top, middle, and bottom segments with a T, M, and B using an indelible marker. 

7. For each segment record the "up" direction with an arrow. 

8. Place the foil wrapped sample in a plastic bag and write the sample identification on the bag 

using an indelible marker. Storing the sample in foil, as opposed to a jar, has the advantage 

of retaining the soil's in-place structure and preventing loss of moisture. 

9. If the soils are sandy and it is not possible to retain the soils structure by rolling it in tin foil, 

packaging the sample in a jar or zip-loc bag is also acceptable, provided the jar or zip-loc 

bag is filled to eliminate air space which could result in the soil sample drying out. 

A split-barrel sample is approximately 4 inches (10 cm) in diameter and requires different handling 

than a split-spoon or Shelby tube sample. For a cohesive core sample, the section of drill core is 

wrapped in several layers of cheesecloth, coated with paraffin wax, and the process repeated until 
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the entire sample is sealed adequately. These samples are usually utilized for specific bench-scale 

tests. 

1.9.6.2 Shelby Tube Samples 

1. Remove any sloughed material from the top of the sample using a knife or similar long 

bladed instrument. If it is not possible to distinguish sloughed soil from intact soil, do not 

remove. 

2. Following removal of sloughed material, measure the tube length and the air space in the 

tube above the sample and record the difference as the sample recovery. In the unusual 

circumstance that there is also air space at the bottom of the sample, subtract this as well 

and record this latter measurement as a separate entry. Use soil caps to seal the inside of 

the tube and secure end caps to each end of the tube with electrical tape. 

3. Seal the top and bottom of the sample with wax (wax is normally provided and prepared by 

the driller) and first pour the liquefied wax into the top of the sample to a thickness of about 

1 inch (2.5 cm). Once this is cooled, remove approximately 1/2 inch (1.3 cm) of soil from 

bottom of sample (unless there is already a cavity at bottom of sample) and seal similarly. 

4. Fill the remaining air space above the sample with loose soil to prevent the sample from 

Shelby shifting in the tube, and then cap both ends of the sample with plastic caps. Tape 

the caps on using duct tape. 

5. Write the sample identification number, time, date, location, and “up” direction on the cap 

using an indelible marker. 

6. Store and firmly secure all Shelby tubes vertically so that the sediment remains in its in situ 

orientation. 

7. Ensure the storage location is protected, to the extent practical, from shocks and vibrations. 

Shelby tubes containing soft clays and wet silts need to be handled with care to avoid damage to 

the sample. Keep samples in an upright position at all times and transport either in a specifically 

designed cushioned box or position in your vehicle with cushioning under and around the individual 

tubes. Do not allow geotechnical soil samples to freeze. 

1.9.6.3 Direct-Push Soil Samples 

1. Once removed to the ground surface, open the discrete soil sampler by removing the 

cutting shoe, and extract the soil liner (with recovered soil) from the sampler body. 

2. Place the soil liner into a holder and cut lengthwise (using a liner knife) to expose the 

collected soil core. 

3. Perform PID screening for organic vapors and record readings. 

4. Measure length of sample and record as the recovered length. 

5. If cohesive, perform pocket penetrometer reading and describe soil. 

6. Carefully transfer the sample onto a sheet of aluminum or tin foil taking care to maintain 

structure and bedding of the soil sample as much as possible. This may not be possible 
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with non-cohesive soils with low silt or clay contents. The sample may need to be packaged 

in multiple 6- to 8-inch (15 to 20 cm) segments. 

7. Roll the sample in the tin foil and fold over the ends to seal. Wrap in a second layer of tin 

foil. 

8. Identify the depth interval of each segment using an indelible marker. 

9. For each segment record the "up" direction with an arrow. 

10. Place the foil-wrapped sample in a plastic bag and write the sample identification on the 

bag using an indelible marker. Storing the sample in foil, as opposed to a jar, has the 

advantage of retaining the soil's in-place structure and preventing loss of moisture. If the 

soils are sandy and it is not possible to retain the soils structure by rolling it in tin foil, 

packaging the sample in one or more jars or zip-loc bags is also acceptable, provided each 

jar or bag is filled to eliminate air space which could result in the soil sample drying out. 

The soil core is split lengthwise to allow inspection. Chemical samples can be removed from the soil 

core (if required), or soil record samples can be retained (if a component of the project scope). Soil 

record samples are often retained to allow sample collection for analysis later (depending upon 

analyte sensitivity/holding times), or for later inspection/geotechnical testing if required. 

1.9.6.4 Sonic Drill Samples 

1. Samples are generally deposited in 2 to 5 feet length plastic bags for review, logging and 

analysis. 

2. Perform PID Screening for organic vapors and record readings 

3. Measure sample length and record as recovered length, and log soil, as discussed 

previously 

4. Collect sample as required by Work Plan or as directed by Project Coordinator or Project 

Geologist 

5. Package jars in proper containers and store appropriately for laboratory analysis. 

1.9.7 Communication of Field Findings 

Field findings should be communicated frequently with the office technical staff responsible for the 

program. This communication allows the office staff to: confirm that the investigation meets the 

intent of the Work Plan; alter procedures and sampling protocol if soil conditions are markedly 

different from those assumed; and assist in determining screening intervals for piezometers or 

monitoring wells. 

Call office staff no later than the completion of the first borehole, and sooner if possible. Be 

prepared to discuss the results by faxing the field logs beforehand (wherever possible) and by 

having a copy of the field log in hand when on the telephone. Call after each borehole and call 

before leaving the site. 
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1.9.8 Borehole Abandonment 

Following completion of the borehole it must be properly abandoned in accordance with the project 

documents. Some jurisdictions have requirements or standards of practice that require filling the 

borehole with bentonite or cement grout. 

Note: 
The integrity of any underlying confining layer must be restored to prevent chemical 
cross-contamination or hydraulic cross-connection. This is true for all sites, regardless of the 
known presence or absence of contaminants. This normally requires grouting of the borehole 
within the zone of the confining layer. 

Whenever possible, the cuttings are returned to the borehole to within 1 foot (0.3 m) of the ground 

surface. The remainder of the borehole is topped off with material consistent with the surrounding 

ground surface. Excess cuttings are usually collected in drums or a lugger box or spread on the 

surrounding ground surface consistent with the protocols specified in the Work Plan and as required 

by federal, state, provincial, and local regulations. 

Check with the Project Coordinator to determine the method for handling drill cuttings. 

Note: 
Always include the method of abandonment in the field log book or on a Stratigraphic Log 
(Overburden) (Form SP-14) 

1.9.9 Borehole Tie-In/Surveying 

Recording the locations of boreholes on the site plan is extremely important, and may be 

accomplished by manual measurement (i.e., swing ties) and surveying. Manual measurements for 

each borehole must be tied into three permanent features (e.g., buildings, utility poles, hydrants). 

Include diagrams with measurements in the field book. 

In addition to manual measurements, surveying with respect to a geodetic benchmark and a site 

coordinate system is often completed at larger sites for horizontal and vertical control. 

Notes: 
Manual field measurements are always necessary regardless of whether a survey is 
completed. 
Manual measurements in field notes allow future identification of the sample/drill site without 
the need for a survey crew to locate positions using a grid system. This becomes important 
when trying to locate flushmount wells buried by snow or soils. 

1.9.10 Field Notes 

Field notes must document all the events, equipment used, calibration activities, and measurements 

collected during the sampling activities. The field notes must be legible and concise such that the 

entire borehole installation and soil sampling event can be reconstructed for future reference. 

Field notes documenting events, equipment used, and related items are typically recorded in a 

standard GHD field book, while soil descriptions and PID readings are recorded on a Stratigraphic 

Log (Overburden) (Form SP-14). Standard GHD field books are available from all GHD equipment 

administrators. Form SP-14 is included as an attachment to this SOP. 
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Note: 
Use a Stratigraphic Log (Overburden) for recording all soil descriptions and related notes 
unless otherwise approved by the Project Coordinator/Manager. 

Field book/form entries are made in black ink and any changes/corrections are stroked out with a 

single line, initialed, and dated to indicate when and by whom the correction was made. 

The field notes should document the following for each borehole completed: 

1. Identification of borehole 

2. Depth 

3. Static water level depth and measurement technique 

4. Time started and completed 

5. Measured field parameters 

6. Sample appearance 

7. Sample odors (if respiratory protection is not required) 

8. Types of sample containers and sample identification numbers 

9. Parameters requested for analysis 

10. Field analysis data and method(s) 

11. Sample distribution and transporter 

12. Laboratory shipped to 

13. Chain-of-custody number for shipment to laboratory 

14. Field observations on sampling event 

15. Name of collector(s) 

16. Climatic conditions including air temperature 

17. Problems encountered and any deviations made from the established sampling protocol 

1.10 Procedures for Test Pit Excavation and Sampling 

Once the prior planning and preparation activities are completed, the test pit excavation and 

subsurface soil sampling program can proceed. The typical series of events which takes place is: 

1. Location and marking of test pit locations 

2. Final visual examination of proposed excavation area for utility conflicts 

3. Excavation of test pits and collection of the soil samples 

4. Field screening of soil sample with specific air monitoring equipment (e.g., PID, LEL meter) 

5. Description of soil sample and test pit 

6. Completion of Test Pit Stratigraphy Log (Form SP-03) 
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7. Documentation, including photographs and/or videotape, as required 

8. Chemical sample preparation and packaging 

9. Backfilling of test pit excavation 

10. Surveying of test pit locations 

11. Field note completion and review. 

1.10.1  Location and Marking of Test Pits/Final Visual Check 

Proposed test pit locations marked on the site plan are located in the field and staked. The 

proposed test pit locations are usually strategically placed to assess site conditions, former facilities, 

waste areas, etc. 

Once the final location for the proposed test pit has been selected and utility clearances are 

complete, one last check of the immediate area is performed before excavation proceeds to confirm 

the locations of any adjacent utilities (subsurface or overhead) and verify adequate clearance. If 

gravity sewers or conduits exist in the area, any access manholes or chambers are opened and the 

conduit/sewer alignments confirmed. 

Caution: Do not assume site plan details regarding pipe alignments/position are correct. 
Visually check pipe position when excavating near sewers. Personnel should also be 
alert to the presence of additional piping, especially if the plans are outdated. 

If it is necessary to relocate a proposed test pit due to terrain, utilities, access etc., the Project 

Coordinator must be notified and an alternate location will be selected. 

1.10.2 Test Pit Location Setup 

The test pit location is set up as follows: 

1. The excavator is positioned such that the excavation spoils are deposited by the excavator 

downwind of all staff. 

2. A sheet of polyethylene is placed downwind of the test pit location to accept spoils, if 

required by the Work Plan. 

3. To the extent practicable, the investigation area is set up such that water or liquids that may 

be excavated, freely drain back into the excavation. 

4. The excavation begins at one location with the excavator backing up (as required) to extend 

the pit. 

1.10.3 Sample Collection 

Soil samples can be collected from the backhoe/excavator bucket or from the test pit excavation 

face. Samples which require a discrete depth interval are collected from the excavator bucket 

following excavation of all or a portion of the test pit. Samples are collected using a cleaned steel 

trowel, shovel, or stainless steel spoon. Samples are placed in a stainless steel bowl and mixed 

(except VOCs). Do not enter the test pit. (Confined Space Entry requirements apply and proper 

shoring of the excavation walls may be necessary.) 
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Caution: Personnel observing or sampling test pit operations must never stand within the 
"turning radius" or "reach-zone" of the excavation equipment. Operator error or 
equipment failure could result in severe injury or death if struck by the backhoe 
bucket or the backhoe itself. Stand opposite the backhoe well beyond the far end of 
the trench for communication. 
Personnel should also be alert to test pit side wall conditions which typically 
undermine the ground surface and create unstable soils surrounding the test pit area. 

Discrete Grab Sampling From Test Pits 

When taking discrete grab samples from a test pit using an excavator bucket, the sampling location 

is considered a volume of soil in the bucket that has both a consistent soil type and a consistent 

level of contaminant impact. When sampling using an excavator bucket, the operator will dig to the 

desired depth and then provide a small volume of soil from a discrete position and depth in the test 

pit. 

When collecting a discrete grab sample from the excavator bucket, use the following procedure: 

1. Scrape off the top 2 inches (5 cm) of soil at the sampling location in the excavator bucket. 

2. Using the sampling device (e.g., trowel, spoon) scoop the freshly exposed soil into the 

sample container. Ensure that the samples taken were not in contact with the excavator 

bucket to avoid the potential for cross-contamination. 

3. Pushing the sample container into the soil in order to fill the container is not recommended. 

This could result in breaking the sample container and potential injury to field personnel 

(e.g., cutting hands on broken glass). 

4. If the sample is being collected for VOC analyses, perform this step as quickly as possible 

in order to minimize the loss of volatile compounds from the soil. 

5. Collect a field screening sample from the same sampling location as the discrete grab 

sample and at the same time. Scoop soil into a zip-loc bag until it is no more than one 

quarter full. 

6. Do not mix the soil for samples collected for VOC analyses (for sample homogenization 

purposes) as this will promote the loss of volatile compounds from the soil. The laboratory 

will obtain a representative sample from the container by using coring techniques before the 

laboratory analysis is performed. 

Composite Sampling 

A composite sample can be obtained by combining a number of discrete grab samples from a test 

pit sampling location (i.e., excavator bucket). For preparation of a meaningful composite sample, 

the soils from the sub-samples taken from the different sampling locations should be from a single 

stratigraphic unit and have (by visual observation) similar contaminant concentrations. 

When taking composite samples from multiple excavator buckets, consider each excavator bucket 

of soil to be a sampling location. When taking a composite sample using the excavator, use the 

following procedure: 

1. Pick a number of discrete sampling locations that will give a representative sample of the 

horizon of interest in the test pit. 
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2. From each of these sampling locations, obtain a soil sample from the excavator bucket 

using the same methodology described in the previous subsection for a discrete grab 

sample. 

3. The sample container should be partially filled with soil from each discrete grab sampling 

location. As much as practical, try to put approximately the same volume of soil from each 

sampling location into the container. 

4. Move to the next sampling location and obtain another discrete grab soil sample. 

5. Collect a maximum of five surface samples (to avoid the complete dilution of any hot spots). 

6. When the last location has been sampled, ensure the sample container is filled with soil, 

leaving no headspace. 

7. Since composite samples are used for SVOCs and inorganic parameters, minimizing the 

sample collection time is not as important as when discrete samples for VOC analyses are 

being collected. However, the preferred practice is that the sampler take no longer than 

necessary to obtain the sample. 

8. Collect a field screening sample from the same sampling location as the composite sample 

and at the same time. As much as practical, try to put approximately the same volume of 

soil from each discrete grab sampling location into a zip-loc bag. The zip-loc bag should be 

no more than one quarter full after all the sub-samples have been added. 

1.10.4 Field Sample Screening 

Upon collection of a soil sample, the soil is screened with a PID (HNu, Microtip, or equivalent) for 

the presence of undifferentiated organic vapors. This is accomplished by running the PID across the 

soil sample. Record the highest reading and sustained readings. 

Note: 
The PID measurement must be taken upwind of the excavating equipment or running motors 
so that exhaust fumes will not affect the measurements. 

Another method of field screening is head space measurement. This consists of placing a portion of 

the soil sample in a sealable glass jar, placing aluminum foil over the jar top, and tightening the lid. 

The jar should only be partially filled. Shake the jar and set aside for at least 30 minutes. After the 

sample has equilibrated, open the lid of the jar, puncture the foil with the PID probe, and monitor the 

air (headspace) above the soil sample. Record this headspace reading on a Test Pit Stratigraphy 

Log (Form SP-03) or in the field book. 

Note: 
Perform all headspace readings in an area that is not subject to wind. 
Also, in winter it is necessary to allow the samples to equilibrate in a warm area (e.g., Site 
trailer or van). This requirement is usually dictated by the Work Plan. 

1.10.5 Sample Description and Logging of Test Pits 

During the excavation of a test pit, samples may be collected to provide a geologic record, to assist 

the geologist/engineer in completing or characterizing the stratigraphic units, and to allow for 

physical or chemical testing. 
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Soil samples collected are described in the field using the USCS. The soil descriptions are recorded 

on the field form or field book in the following order: 

1. USCS Soil Symbol of major component 

2. Native or fill 

3. Secondary and minor soil components 

4. Relative densities/consistency 

5. Grain size/plasticity 

6. Gradation/structure 

7. Color 

8. Moisture content 

9. Observations of odor or visual chemical presence (i.e., NAPL) 

In addition to describing the soil properties, enter the following information into a Test Pit 

Stratigraphy Log (Form SP-03): 

1. Presence of groundwater and the rate of seepage (if groundwater is encountered). 

2. Thickness of each stratigraphic unit. 

3. Description of bedding plane features (e.g., continuous, discontinuous, graded, wavy 

bedding). 

4. Description of joints, fractures and faults, if bedrock is encountered (number and 

orientation). 

5. Any appearance of weathering. 

6. Description of fill and waste materials. 

Notes: 
When describing observed odors, be specific in terms of general odor category and strength 
of odor noted. Odors may typically be chemical, petroleum, or septic related, varying from 
slight, to moderate, to strong. Identification of specific chemical compounds (i.e., TCE or C-56 
odor) is usually unnecessary and often inaccurate as a detailed analysis commonly shows an 
array of chemistry present. 
When describing the presence of vegetative matter in the soil sample, do not use the term 
"organic" as this often leads to confusion with regards to the presence of organic chemicals 
(i.e., NAPL). 

When describing the soil samples and the stratigraphy observed in the test pit, it is imperative that 

the sampler use consistent terms from one test pit to the next. As test pits are installed, compare 

the stratigraphy of completed test pits to the stratigraphy of the test pit you are currently excavating. 

Be aware of patterns and confirm all inconsistencies at the time the test pit is being excavated. 

Since soil stratigraphy is so important to understanding site conditions, soil samples are collected 

from each stratigraphic unit, and described in full. 
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1.10.6 Chemical Description 

Representative portions of the soil sample should be retained as a geologic record along with a 

description. Place the soil portions into labeled, sealable, sample containers (usually mason jars) 

without destroying any apparent stratification. 

All geologic record samples are to be retained by the client. Geologic record samples must not 

return to or be placed in storage at a GHD office. 

An example of a properly completed Test Pit Stratigraphy Log is presented on Figure 1. 

During soil examination and logging, carefully check for the presence of light or dense NAPL. NAPL 

may be present in gross amounts or present in small/minute quantities. The adjectives and 

corresponding quantities used when describing NAPL within a soil matrix are as follows: 

Visual Description Fraction of Soil Pore Volume Containing NAPL 

Saturated >0.5 

Some 0.5 - 0.25 

Trace <0.25 

A complete description of NAPL includes the following: 

 Color 

 Quantity 

 Density (compared to water) (i.e., light/floats or heavy/sinks) 

 Odor (if observed) 

 Viscosity (i.e., mobile/flowable, non-mobile/highly viscous-tar like) 

The presence of an iridescent sheen by itself does not constitute NAPL presence, but may be an 

indicator that NAPL is close to the area. 

NAPL presence within a soil matrix may be confirmed by placing a small soil sample within water, 

shaking, and observing for NAPL separation (i.e., light or dense) from the soil matrix. 

Trace amounts of NAPL are identified/confirmed by a close visual examination of the soil matrix, 

(i.e., separate soil by hand [wearing disposable gloves]) and perform a careful inspection of the soil 

separation planes/soil grains for NAPL presence. 

Often during the sample examination with a knife, an iridescent sheen will be noted on the soil 

surface (i.e., clay/silts) if the knife has passed through an area of NAPL. 

There are a number of more complicated tests available to confirm/identify NAPL presence, these 

are: 

 UV fluorescent analysis 

 Hydrophobic dyes 

 Centrifugation 

 Chemical analysis 
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GHD typically utilizes organic vapor detection results, visual examination, soil/water shake testing, 

and chemical analysis, to confirm NAPL presence. The more complex techniques described may be 

incorporated on sites where clear colorless NAPL is present and its field identification is critical to 

the program. 

1.10.7 Chemical Sample Preparation and Packaging 

Subsurface soil samples are usually grab samples, used to characterize the soil at a specific depth 

or depth interval (e.g., 2 to 4 feet [0.6 to 1.2 m]). On occasion, composite samples are collected 

from a test pit over a greater depth interval (e.g., 5 to 15 feet [1.5 to 4.6 m]). 

The following describes the collection of grab samples for chemical analysis. 

Clayey Soils 

Scrape away the surface soils and collect the sample. Remove large stones and natural vegetative 

debris and homogenize the soil and place it directly into the sample jars. 

Note: 
Samples for VOC analysis must not be homogenized. Remove the outer layer of soil from the 
excavation face then collect the sample and place it in the sample container. Completely fill 
the container. No air space (headspace) should remain. 

Sandy Soils 

As sandy soils have less cohesion than clayey soils, with a stainless steel spoon or other device 

scrape away surface soils which have likely contacted the backhoe/excavator bucket, then collect 

the sample. 

Note: 
All soil samples collected for chemical analysis must be placed immediately into a cooler with 
ice. 

Record all soil samples recorded in the sample log book. 

1.10.8 Documentation 

In addition to completing all field logs and books, it will generally be necessary for test pits to be 

documented with photographs and/or video tape. This requirement should be fully ascertained and 

coordinated in advance of field activities. 

1.10.9 Test Pit Abandonment 

Following completion of the test pit, backfill the excavation using the soil excavated from the pit. To 

the extent practicable, replace materials in the test pit in the same intervals from which they were 

extracted. 

It should be noted that the material will tend to "bulk" after excavation. As a result, the excavator 

operator must be informed to compact the materials as they are replaced within the excavation. 
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1.10.10 Restoration 

The test pit location must be fully restored. Ensure that restoration activities are properly designed 

and incorporated within the scope of services for the test pit contractor. 

Restoration could include: 

 Landscaping 

 Paving 

 Concrete 

1.11 Follow-up Activities 

Complete the following activities at the conclusion of the field work: 

1. Double check the Work Plan to ensure all samples have been collected and confirm this 

with the Project Coordinator. 

2. Ensure that all sample locations are surveyed such that the sample location could be 

readily re-established. 

3. Clean equipment and return to the equipment administrator with the appropriate form dated 

and signed. Complete water disposal (if required), and cleaning fluid disposal requirements 

as specified in the Work Plan. 

4. Notify the contract laboratory as to when to expect the samples. Enclose the 

chain-of-custody and covering letter, indicating the parameters and number of samples, in 

the sample cooler. Ensure that the GHD chemist has all relevant information required to 

track the progress of the sample analysis. 

5. Submit a memo to the Project Coordinator indicating sampling procedures and observations 

(such as surface staining), grid layout, and all QA/QC documentation. 

6. Prepare and distribute a Project Planning, Completion, and Follow-Up Checklist 

(Form SP-02). 

1.12 References 

For additional information pertaining to this topic, the user of this manual may reference the 

following: 

Surficial Soil Sampling 

ASTM D4547 Practice for Sampling Waste and Soils for Volatile Organics 

ASTM D6044 Guide for Representative Sampling for Management of Waste and Contaminated 

Media 

ASTM D6051 Guide for Composite Sampling and Field Subsampling for Environmental Waste 

Management Activities 



 
 

GHD | Soil Sampling Standard Operating Procedures | 11187072 (2) | Page 40 

Subsurface Soil Sampling 

ASTM D420 Guide for Site Characterization for Engineering, Design, and Construction 

Purposes 

ASTM PS 89 Guide for Expedited Site Characterization of Hazardous Waste Contaminated 

Sites 

ASTM D6914 Standard Practice for Sonic Drilling for Site Characterization and the Installation 

of Subsurface Monitoring Devices 

ASTM D5434 Guide for Field Logging of Subsurface Explorations of Soil and Rock 

ASTM D2487 Classification of Soils for Engineering Purposes (Unified Soil Classification 

System) 

ASTM D2488 Practice for Description and Identification of Soils (Visual-Manual Procedure) 

ASTM D5781 Guide for Use of Dual-Wall Reverse-Circulation Drilling for Geoenvironmental 

Exploration and the Installation of Subsurface Water-Quality Monitoring Devices 

ASTM D5782 Guide for Use of Direct Air-Rotary Drilling for Geoenvironmental Exploration and 

the Installation of Subsurface Water-Quality Monitoring Devices 

ASTM D5783 Guide for Use of Direct Rotary Drilling with Water-Based Drilling Fluid for 

Geoenvironmental Exploration and the Installation of Subsurface Water-Quality 

Monitoring Devices 

ASTM D5784 Guide for Use of Hollow-Stem Augers for Geoenvironmental Exploration and the 

Installation of Subsurface Water-Quality Monitoring Devices 

ASTM D5872 Guide for Use of Casing Advancement Drilling Methods for Geoenvironmental 

Exploration and Installation of Subsurface Water-Quality Monitoring Devices 

ASTM D5875 Guide for Use of Cable-Tool Drilling and Sampling Methods for Geoenvironmental 

Exploration and Installation of Subsurface Water-Quality Monitoring Devices 

ASTM D5876 Guide for Use of Direct Rotary Wireline Casing Advancement Drilling Methods for 

Geoenvironmental Exploration and Installation of Subsurface Water-Quality 

Monitoring Devices 

ASTM D4700 Guide for Soil Sampling from the Vadose Zone 

ASTM D1586 Standard Test Method for Penetration Test and Split-Barrel Sampling of Soils 

ASTM D1587 Practice for Thin-Walled Tube Geotechnical Sampling of Soils 

ASTM D4220 Practices for Preserving and Transporting Soil Samples 

ASTM D6001 Guide for Direct-Push Water Sampling for Geoenvironmental Investigations 
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Please Adhere to the Following Quality System 

Training Requirements 

 Employees who are required to conduct a specific field activity must be properly certified to do 

the work. 

 This involves reviewing the SOP and completing the online training course and exam. 

 Employees must also conduct this field work under supervised conditions on at least 

three occasions, and must be certified by a qualified mentor. Only then can an employee 

conduct a specific field activity on their own. This is documented on a Field Method Training 

Record (QSF-021). 

 Complete the QSF-021 and forward it to trainingrecords-northamerica@GHD.com. 

 Please note that three topics are discussed in this SOP. A separate QSF-021 is required for 

each topic: 

 Groundwater Sampling 

 Residential Water Sampling 

 Surface Water Sampling 

http://myportal/QS/Documents/QS%20Project%20Administration%20Forms/200016-QSF-021-FieldMethodTrainingRecord-Rev6.docx
http://myportal/QS/Documents/QS%20Project%20Administration%20Forms/200016-QSF-021-FieldMethodTrainingRecord-Rev6.docx
mailto:trainingrecords-northamerica@ghd.com
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1. Water Sampling (Groundwater, Residential, and 

Surface Water) Standard Operating Procedures 

1.1 Introduction 

Groundwater, residential, and surface water sampling are conducted in order to characterize the 

groundwater and surface water quality at a site. Standard Operating Procedures (SOPs) are 

presented herein for the collection of groundwater and surface water samples from: 

 Monitoring wells 

 Residential wells 

 Surface water bodies 

This guideline is not intended to provide the basis for designing a groundwater or surface water 

monitoring program, but instead assumes that a groundwater and/or surface water monitoring 

program has already been designed. It is also assumed that a Site-specific Work Plan has been 

established and that a GHD Services Inc. (GHD) representative is preparing to mobilize to the Site. 

Groundwater and surface water sampling procedures vary from project to project due to: 

 Different chemicals of concern. 

 Different guidance provided by local, provincial/state, and/or federal regulatory agencies with 

jurisdiction at the Site. 

 The specific objectives of the project. 

It is essential that all groundwater, residential, and surface water sampling activities conform to 

local, state/provincial, and federal regulations. Therefore, it is essential that the GHD representative 

carefully reviews the Work Plan requirements. The primary goal of groundwater, residential, and 

surface water sampling is the collection of samples representative of the hydrostratigraphic unit 

and/or surface water body. It is necessary to use appropriate sampling techniques to collect 

representative samples that provide reliable and reproducible results in accordance with the Work 

Plan and all relevant regulations. 

The remainder of this section is organized as follows: 

 Section 1.2 Background 

 Section 1.3 Planning and Preparation 

 Section 1.4 Safety and Health 

 Section 1.5 Quality Assurance/Quality Control 

 Section 1.6 Equipment Decontamination 

 Section 1.7 Field Procedures for Groundwater Sampling 

 Section 1.8 Field Procedures for Residential Sampling 
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 Section 1.9 Field Procedures for Surface Water Sampling 

 Section 1.10 Follow-Up Activities 

 Section 1.11 References 

1.2 Background 

The objective of a groundwater and residential monitoring program is to obtain samples that are 

representative of existing groundwater conditions, or samples that retain the physical and chemical 

properties of groundwater in the hydrostratigraphic unit. Surface water sampling is performed to 

collect samples that are representative of physical and chemical properties of surface water bodies. 

Improper sampling and transport practices will cause compounds of interest to be removed or 

added to a sample prior to analysis. The importance of proper and consistent field sampling 

methods cannot be over emphasized. It is equally important that proper documentation occurs 

throughout the sampling program. 

The most important aspect of groundwater sampling is the collection of groundwater samples that 

are free of suspended silt, sediment, or other fine-grained material. Fine-grained material has a 

variety of chemical compounds sorbed to the particles or has the ability to sorb chemicals from the 

aqueous phase. This causes a bias in the subsequent analytical results. Reproducible and reliable 

analytical data are invaluable to a groundwater monitoring program. GHD frequently criticizes the 

sampling activities completed by others due to the collection and analyses of turbid samples. This 

SOP discusses sampling protocols that typically achieve sediment-free samples. 

When sampling for monitored natural attenuation (MNA) parameters, more stringent protocols are 

followed to ensure sediment-free samples that are representative of the total mobile load 

(i.e., dissolved and naturally suspended particles). Low-flow purging (LFP) techniques are strongly 

recommended, if not mandated, when collecting groundwater samples for MNA parameters. The 

LFP techniques detailed in Section 1.1.5.3 are in accordance with United States Environmental 

Protection Agency (USEPA) LFP procedures (Puls and Barcelona, 1996). 

Groundwater sampling is required for various reasons, including: 

 Investigating potable or industrial water supplies 

 Tracking contaminant plumes 

 Investigating a Site with suspected groundwater contamination 

Groundwater is usually sampled from in-place wells, installed either temporarily or permanently. 

Municipal, industrial, or residential wells may also be sampled during an investigation. When 

completing residential well sampling it is important that representative samples are collected. Poor 

or incorrect sampling techniques will result in erroneous results. Incorrect results disclosed to the 

public will create a false impression, making it difficult to change the perception when correct results 

are reported. 

Groundwater and residential sample collection are performed from non-impacted to most impacted 

locations. This eliminates the potential for cross-contamination. A review of all historical analytical 

data is performed to ensure the exact sampling sequence. 
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Surface water sampling locations are selected based on many factors including: 

 The study objectives 

 The location of point source discharges 

 The location of no-point source discharges and tributaries 

 The presence of structures (e.g., bridges, dams) 

 Accessibility 

Surface water sampling should be performed from downstream to upstream locations. This ensures 

that surface water sampling activities do not cause suspended sediments to bias samples collected 

downstream. 

1.3 Planning and Preparation 

Prior to groundwater, residential, and surface water sampling: 

1. Review the Work Plan, project documents, and Site-Specific Health and Safety Plan 

(HASP) with the Project Manager/Coordinator. 

2. Review the Quality Assurance Project Plan (QAPP) with the Project Coordinator and 

Project Chemist to determine Quality Assurance/Quality Control (QA/QC) and 

decontamination requirements. 

3. Complete a Field Equipment Requisition Form (QSF-014). Assemble all sampling 

equipment and supplies required per the Groundwater Sampling Equipment and Supply 

Checklist (Form SP-05). The Project Planning, Completion, and Follow-Up Checklist (Form 

SP-02) should be used for guidance throughout the project. 

4. Assemble the site plan, well logs, and previous sampling/purging data required for the 

sampling event. Determine the exact number and locations of wells to be sampled. 

5. Obtain all forms to record purging and sampling activities (Forms SP-06, SP-08, and 

SP-09). 

6. Confirm with the Project Manager/Coordinator that a Property Access/Utility Clearance Data 

Sheet (QSF-019) has been completed. For residential sampling, ensure that homeowners 

have been notified of the intended sampling event. Confirm the presence of any dogs on 

Site, modify the Site-specific Job Safety Analysis, if there is a dog. 

7. Arrange access to the Site. Obtain all well and site keys. Consider site access conditions 

(e.g., snow). 

8. For surface water sampling consider if hazards exist due to deep/fast moving water, difficult 

access, and if additional GHD personnel are required for safety and health reasons. 

9. For residential sampling contact homeowners to make arrangements for a site visit, arrange 

for site dog to be removed from all areas where a GHD employee will be working. The client 

of another party may be responsible for making arrangements. 
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10. Complete a Vendor Evaluation Form (QSF-012) and file in the Project file for any Vendors 

that do not have full approval status or are not listed on the Approved Vendor List 

(QSL-004). Completion of a Safety and Health Schedule (QSF-030 for Canadian work; 

QSF-031 for United States [U.S.] work) is necessary for all Vendors who complete field 

services. Prior to mobilization on site, the Vendor must submit the form to the Regional 

Safety and Health Manager for review and approval (if not already posted on QSL-004). 

11. Contact the GHD Chemistry group to arrange: 

 SSOW (Simplified Scope of Work) 

 Laboratory 

 Sample containers delivery 

 Preservatives if required 

 Filtration information if required 

 Coolers 

 Shipping details 

 Sample starting date 

 Expected duration of sampling program 

12. If several sampling events are planned, evaluate with the client the benefit of purchasing 

and installing dedicated sampling equipment. Dedicated purging and sampling equipment 

reduces potential cross-contamination and reduces decontamination requirements. At a 

minimum, sample tubing is dedicated to each well and is left secured in the well for future 

use. For LFP it is recommended that each well is dedicated with a bladder pump and tubing 

to eliminate well disturbance. 

13. Evaluate sample notification needs with the Project Coordinator. Have the regulatory 

groups, client, landowner, GHD personnel, and laboratory been notified of the sampling 

activities? 

14. Evaluate containment and disposal requirements for purge waters. 

15. Plan sampling activities to ensure that wells that historically go dry or have poor recharge fit 

into the sampling program. This will reduce the time required for sample collection. 

16. Plan the sequence of sampling activities to reduce the potential for cross-contamination. 

For groundwater sampling, start with clean wells and progress to impacted wells. For 

surface water sampling, start downstream and progress upstream. 

1.4 Safety and Health 

GHD is committed to conducting field activities in accordance with sound safety and health 

practices. GHD adheres to high safety standards to protect the safety and health of all employees, 

subcontractors, customers, and communities in which they work. The safety and health of our 

employees takes precedence over cost and schedule implications. 
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Field personnel are required to implement the Safety Means Responsibility Awareness Teamwork 

(SMART) program as follows: 

 Assure the HASP is specific to the job and approved by a Regional Safety & Health Manager. 

 Confirm that all HASP elements have been implemented for the job. 

 A Job Safety Analysis (JSA) for each task has been reviewed, modified for the specific Site 

conditions, and communicated to all appropriate site personnel. The JSAs are a component of 

the HASP. 

 Incorporate Stop Work Authority; Stop, Think, Act, Review (STAR) process; Safe Task 

Evaluation Process (STEP); Observations process; Near Loss and Incident Management 

process in the day-to-day operations of the job. 

 Review and implement applicable sections of the GHD Safety & Health Policy Manual. 

 Confirm that all site personnel have the required training and medical surveillance as defined in 

the HASP. 

 Be prepared for emergency situations, locating safety showers, fire protection equipment, 

evacuation route, rally point, and first aid equipment before you begin working, and make sure 

that the equipment is in good working order. 

 Maintain all required Personal Protective Equipment (PPE), safety equipment, and 

instrumentation necessary to perform the work effectively, efficiently, and safely. 

 Be prepared to call the GHD Incident Hotline at 1 (866) 529-4886 for all involving injury/illness, 

property damage, vehicle incident, and/or significant Near Loss. 

It is the responsibility of the Project Manager to: 

 Ensure that all GHD field personnel have received the appropriate health and safety and field 

training and are qualified to complete the work. 

 Provide subcontractors with a Job Hazard Analysis to enable them to develop their own HASP. 

 Ensure that all subcontractors meet GHD's (and the Client's) safety requirements. 

1.5 Quality Assurance/Quality Control 

A well-designed QA/QC program will: 

 Ensure that data of sufficient quality are obtained, for proper Site management decisions or 

remediation design. 

 Allow for monitoring of staff and contractor performance. 

 Verify the quality of the data for the regulatory agency. 

It is important to note that a QA/QC program should be developed on a site-specific basis. QA/QC 

requirements are discussed in Section 3.9. 
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1.6 Equipment Decontamination 

Equipment decontamination procedures for a groundwater, residential, or surface water monitoring 

program will be described in detail in the Site-specific Work Plan or in the QAPP. 

Equipment is decontaminated between sampling locations and prior to leaving the site. Upon 

completion of the sampling program, all equipment is decontaminated at the site and then returned 

clean to the appropriate field equipment manager. 

For most groundwater, residential, and surface water sampling programs, sampling equipment 

(e.g., pumps, bailers, water level indicators) is typically cleaned as follows: 

1. Wash with clean potable water and laboratory detergent, using a brush, as necessary to 

remove particulates. 

2. Rinse with tap water. 

3. Rinse with deionized water. 

4. Air dry for as long as possible. 

If required, the following steps may be added when sampling for Volatile Organic Compounds 

(VOCs) and metals: 

1. Rinse with 10 percent nitric acid (only if samples are to be analyzed for metals). 

2. Rinse with deionized water. 

3. Rinse with appropriate solvent (pesticide grade isopropanol, methanol, acetone, hexane, if 

required). 

4. Rinse again with deionized water. 

5. Air dry for as long as possible. 

6. Wrap samplers in aluminum foil to prevent contamination. 

Caution: Check the QAPP to confirm the cleaning protocol. Use of incorrect cleaning protocol 
could invalidate chemical data. 

1.6.1 Purge Water and Decontamination Fluid Disposal 

Project-specific disposal methods for purged groundwater and decontamination fluids are 

determined by the Project Manager during the sampling program's planning and preparation stage 

(see Section 1.3), but may include: 

1. Off-Site treatment at private treatment/disposal facility or publicly owned treatment facilities 

(sanitary sewer). 

2. On-Site treatment at a client-operated facility. 

3. Direct discharge to the surrounding ground surface, allowing infiltration to the underlying 

subsurface. 

4. Direct discharge to an impervious pavement surface allowing for evaporation. 
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Options 3 and 4 are permitted only after careful review of these practices and the anticipated Site 

conditions. Under no circumstances shall GHD personnel aggravate an existing condition or spread 

contamination into clean areas. 

Decontamination fluids (specifically cleaning solvents/acids) are segregated and collected 

separately from wash water and purge water. Often small volumes of solvents used during the 

course of a groundwater, residential, or surface water sampling program will evaporate if left in an 

open pail. If evaporation is not possible, off-Site disposal need to be arranged. 

1.7 Field Procedures for Groundwater Sampling 

The typical series of events that takes place for a groundwater sampling program is: 

1. Well identification and inspection 

2. Air monitoring 

3. Water level monitoring 

4. Well depth sounding 

5. Well volume calculation 

6. Purging and sampling equipment installation 

7. Well purging and stabilization monitoring 

8. Sample collection, sample preparation, completion of chain-of-custody, (COC) sample 

packaging 

9. Final water level monitoring (if required), purging, sampling equipment removal, secure the 

well 

10. Equipment decontamination 

11. Field note completion and review 

12. Sample shipment and COC distribution 

13. Purged groundwater and decontamination fluid disposal 

14. Sample record documentation, equipment return 

15. Completion and distribution of appropriate forms 

It is recommended that new plastic sheeting be placed on the ground around the well to prevent 

contamination of purging and sampling equipment and accessories (e.g., pumps, hoses, rope.). 

1.7.1 Well Identification and Inspection 

At sites with numerous wells or wells nests, misidentification of wells has occurred. The GHD 

representative must be alert to the possibility of potential cap switching, mislabeled wells, or 

unlabeled well locations. 
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Determine proper well location and identification by comparing the well log details to the measured 

well depths (i.e., total well depth, casing diameter, casing stick-up, or stick-down distances), field 

tie-ins, and Site plan. 

Once well identification has been established, complete a thorough well inspection: 

1. Determine if the well cap and lock are secure, and check for vandalism. 

2. If no lock is present, dedicate a new lock to the well location. 

3. Examine the integrity of the surface seal. 

4. Check for cracks, evidence of frost heave, or subsidence in the vicinity of the well. 

5. Examine the integrity of the protective casing. Ensure that the casing can be closed and 

locked. 

6. If required, re-label the well to assist in future identification. 

7. If the well is installed with dedicated sampling equipment, check for cracks or leaks in 

tubing, and worn or frayed rope. 

8. Record all the well inspection details in the field book to document well conditions and 

suitability for groundwater sampling activities. 

9. Forward the well inspection results to the Project Coordinator, especially if repairs are 

required. 

1.7.2 Air Monitoring 

Prior to removing a well cap, measure the breathing space above the well with a photoionization 

detector (PID) to establish background of undifferentiated organic vapor levels. Repeat this process 

once the well cap has been removed. If either of the PID levels exceed the air quality criteria 

established in the HASP, air-purifying respiratory (APR) protection or a supplied air system is 

required. Also take a PID reading inside the riser pipe. This PID reading is a good indication of 

elevated chemical or non-aqueous phase liquids (NAPL) presence. Report all elevated PID levels to 

the Project Coordinator immediately to determine if additional health and safety and personnel 

protective equipment is required. The HASP will provide the required action levels and PPE. 

1.7.3 Water Level Monitoring/Well Depth Sounding 

Prior to commencing well purging and groundwater sampling, the water level is measured for 

hydraulic monitoring and to determine the well volume. Typically, a complete round of water level 

measurements is taken at a site to establish groundwater conditions prior to initiating well purging or 

groundwater sampling activities. 

A watertight cap provides an airtight seal on the casing and the water level positioned in the casing 

area. The cap creates a vacuum or pressurized condition in the casing section, which can support 

or depress the water column in the well casing. This can produce an artificially high or low water 

level in the well casing. This effect can cause a few inches or feet of error in the static water level. 

Once the cap is removed, allow the pressure to stabilize for about a half hour. Measure the water 
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level frequently to ensure that stabilization of the water level has occurred. Once the water level has 

stabilized (i.e., is static) the correct water level may be measured. 

A number of instruments are available to measure groundwater levels. GHD typically uses: 

 Battery-operated water level indicators (i.e., audible and/or visual identification of water level) 

 Battery-operated oil/water interface probes (i.e., audible and/or visual identification of water 

levels and presence of NAPL) 

 Electronic transducers (numerous manufacturers) and recording devices for long-term hydraulic 

monitoring 

 Stevens recorders (both float and electronic instrumentation) for long-term hydraulic 

monitoring 

Section 8.0 describes in detail the equipment and monitoring techniques for water level 

measurements. 

Well depth sounding is often required to confirm well identification, evaluate the accumulation of 

sediment in the well bottom, or assist in determining the standing well volume. Sounding is 

performed using a water level indicator or a measuring tape with a weighted end. The water level 

indicator or weighted tape is lowered to the bottom of the well and a comparison is made of the 

installed well depth versus the measured well depth. The presence of excessive sediment or drill 

cuttings may warrant redevelopment of the well prior to well purging and groundwater sampling 

activities. 

The total well depth is compared to the original installed total well depth. If the well screen is more 

than 50 percent blocked by accumulated sediment, the well is redeveloped prior to the next 

groundwater sampling event. Report all wells requiring redevelopment to the Project Coordinator. 

Well depth sounding is performed on an annual or biannual basis if the well is equipped with a 

dedicated pump. 

For LFP, well depth measurement is performed to ensure proper pump intake placement. The used 

of a wide-based probe, such as a weighted tape, is necessary to minimize penetration and 

disturbance of accumulated sediment. The measuring device is lowered slowly through the water 

column to the well bottom to minimize mixing of the stagnant well casing water and disturbance of 

sediment. 

Note: 
Don't forget that decontamination procedures apply to the water level monitoring equipment 
as well as the groundwater sampling equipment. If well sounding is performed, the entire 
measuring device must be thoroughly decontaminated prior to re-use. Measuring the well 
depth with certain water level indicators may damage the probe seal. Therefore, a tape with a 
weighted end should be used to measure well depth. 

1.7.4 Well Volume Calculation 

Prior to commencing well purging, the volume of water in the well must be known to determine the 

volume of groundwater to be removed. A well volume is defined as the volume of water contained in 
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the well screen and casing (and in the case of an open bedrock hole, the volume of water in the 

open corehole and possibly in the well casing). To determine the standing water volume in a well: 

1. Calculate the distance from the bottom of the well to the static water level. 

2. Measure the inside diameter of the well or casing. Obtain the volume of standing water in 

the well using the following formula: 

V = r2h (7.48 U.S. gallons/cubic feet) (1 liter/1,000 cubic centimeters) 

Where: 

V = volume of water in gallons or liters 

 = 3.142 

r = radius of well casing (feet or meters) 

h = depth of water column in the well (feet or meters) 

Typical 1 - Foot Casing Volumes 

Diameter (inches) Gallons (U.S.) of Water Per Foot of Casing 

1.5 0.09 

2 0.16 

3 0.37 

4 0.65 

6 1.47 

 

Typical 1 Meter Casing Volumes 

Diameter Liters per Meter of Casing 

(inches) 6 (cm) 

1.5 3 1.14 

2 5 2.02 

3 8 4.56 

4 10 8.11 

6 15 18.24 

1.7.5 Well Purging and Stabilization Monitoring 

1.7.5.1 Typical Method 

Prior to initiating groundwater sample collection, the wells is purged of the standing stagnant 

groundwater volume. This volume is not representative of the groundwater in the hydrostratigraphic 

unit. Purging is performed until the water in the well is representative of the actual conditions in the 

hydrostratigraphic unit. Stabilization is usually achieved by the removal of three to five times the 

volume of standing water in the well (USEPA convention). Purging is considered complete once 

purged groundwater is free of sediment and field parameters including specific conductance, 

temperature, and turbidity are stable. Stabilization is achieved when field measurements for specific 

conductance and temperature are within a range of plus or minus 10 percent of the average for the 

last three readings. Field measurement for pH should be within a range of plus or minus 0.1 pH unit 

of the average for the last three readings, and groundwater turbidity values should be less than 

5 nephelometric turbidity units (NTU) (guidance value only). Once the number of well volumes 
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required to achieve stabilization is established, the volume required to reach stabilization for future 

sampling events is reduced or eliminated. Extended purging of a well will generally result in 

achieving sediment-free groundwater conditions. 

During purging, if stabilization has not occurred after removal of five well volumes, purging is 

continued until ten well volumes have been removed. If stabilization still has not been achieved, 

stabilization may be dropped as a pre-condition to groundwater sampling. The Project Coordinator 

should be notified that stabilization has not occurred after the removal of ten well volumes. 

At high yielding wells, removing three to five well volumes is usually sufficient prior to initiating 

groundwater sampling. For low yield wells (i.e., wells that pump dry after one well volume) it is 

necessary to purge the well dry on three successive days, unless the well recovers to full static 

conditions in a shorter time. If the recharge is relatively high, groundwater sampling will be initiated 

once the well has fully recovered to static groundwater conditions, or to a level that is sufficient to 

collect the necessary groundwater sample volume. 

Note: 
Purging of dry wells should be scheduled to begin on Monday or Tuesday, to reduce 
weekend requirements. 

Turbidity of purged groundwater is evaluated by a visual examination for sediment/silt presence or 

by using a nephelometer which physically measures groundwater turbidity in NTUs. Generally, a 

turbidity value of 50 NTU or less is acceptable, although some regulatory agencies have 

established lower criteria (i.e., less than 5 NTU). If 50 NTU is not achieved, filtration of samples may 

be required. LFP can generally result in turbidity values less than 5 NTU. 

Note: 
Agitation of the water column within the well will increase turbidity. Therefore, bailers and 

inertia pumps (Waterra) are of limited use for collecting sediment-free samples. The tubing 
of peristaltic pumps must be secured to prevent movement of the tubing within the water 
column which would disturb sediment. The best method to reduce sediment disturbance is 
low-volume non-agitation pumping (i.e., bladder pump). 

Well purging is accomplished using dedicated equipment or by using either peristaltic, bladder, or 

other approved purging methods. Purging and sampling equipment are dependent on the total well 

depth. Bailing can be used for well purging but this method stirs up sediment and increases the 

purging effort required before stabilization is achieved. Equipment available for well purging is 

discussed in Section 1.7.7. Monitoring equipment used during well purging includes a water level 

indicator, pH meter, thermometer, conductivity meter, and turbidity meter. 

1.7.5.2 Purging Entire Water Column 

The purging equipment is lowered into the top of the standing water column. Well purging is 

completed from as close to the top of the water column as possible, not from the well bottom, 

unless poor well recovery occurs. Purging from the top of the water column moves water from the 

formation through the well screen of the well and into the well casing. This allows for the entire 

static volume to be removed. Purging at depth in the water column does not remove water above 

the pump intake and results in the collection of unrepresentative samples. 
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If required, the pump intake can be adjusted. If the recovery rate is greater than the pumping rate, 

the pump should remain suspended until the required purged volume has been removed. If the 

recovery rate is less than the pumping rate, the pump should be lowered to ensure the removal of 

the required well volume. 

1.7.5.3 Low-Flow Purging (LFP) Technique 

LFP purging results in minimal drawdown during well purging, so less purging is required before 

formation water is removed. The volume required for purging using LFP is significantly reduced. 

LFP results in less agitation and mobilization of sediments compared to traditional sampling 

techniques. 

A pre-cleaned stainless steel bladder pump equipped with a Teflon bladder is strongly 

recommended for LFP. The discharge line should be polyethylene or Teflon lined tubing with an 

inside diameter of 1/4 or 3/8 inch (6 or 10 mm). Check the Work Plan or QAPP to ascertain the 

proper bladder and discharge tubing. Smaller discharge tubing ensures that the tubing remains 

filled with water and reduces air bubbles at low purging rates. The airline to the pump is generally 

1/4-inch (6 mm) inside diameter polyethylene tubing. The pump is secured to nylon rope and 

positioned in the well so that the pump intake is set at the mid-point of the well screen, or a 

minimum of 2 feet (0.6 m) above the bottom of the well or accumulated sediment level. It is 

important that the rope, airline, and discharge tubing are measured prior to installation in the well. 

The bladder pump and tubing are lowered very slowly through the water column to minimize mixing 

of the stagnant well casing water and to minimize the agitation of sediment into suspension, which 

would increase the purging time. It is recommended, and in some instances regulated, that pump 

installation occurs at least 24 hours prior to initiating LFP. It is recommended that a bladder pump 

be dedicated to the well for regular monitoring events. 

During LFP, the pumping rate should be between 100 and 500 milliliters per minute (mL/min). It is 

recommended that initial pumping be conducted at a lower rate to limit drawdown in the well. During 

purging, groundwater levels are measured to maintain a maximum 0.4 foot (0.1 m) of drawdown. 

The pumping rate can be gradually increased during LFP. Pumping rate increases will be 

dependent on the drawdown and the stabilization of field parameters discussed below. Pumping 

rate adjustments should occur in the first 15 minutes of purging. After this time the pumping rate 

should remain constant and flow rate adjustments should be avoided. During purging, the pumping 

rate and groundwater level should be measured at least every 10 minutes. It is recommended that 

water level measurements occur at 5-minute intervals. 

During LFP, stabilization of the purged groundwater is required to ensure the collection of 

representative groundwater samples from the formation and not from the stagnant water in the well 

casing. Field parameters including pH, temperature, specific conductance, oxidation-reduction 

potential (ORP), dissolved oxygen (DO), and turbidity should monitored during LFP. The 

measurement of these field parameters is used to evaluate if stabilization of the purged 

groundwater has occurred prior to the collection of groundwater samples. The field measurements 

should be measured and recorded at 5-minute intervals. Groundwater stabilization is considered 

achieved when three consecutive readings for each of the field parameters, taken at 5-minute 

intervals, are within the following limits: 
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pH 0.1 pH units of the average value of the three readings 

Temperature 3 percent of the average value of the three readings 

Conductivity 0.005 milliSiemen per centimeter (mS/cm) of the average value of the three 

readings for conductivity <1 mS/cm and 0.01 mS/cm of the average value of 
the three readings for conductivity >1 mS/cm 

ORP 10 millivolts (mV) of the average value of the three readings 

DO 10 percent of the average value of the three readings 

Turbidity 10 percent of the average value of the three readings, or a final value of less 
than 5 NTU 

During LFP, field parameters are measured using a flow-through cell apparatus. At the start of LFP 

the purge water is visually inspected for clarity prior to connecting to the flow-through cell. If the 

purge water is turbid, LFP continues until the purge water is visually less turbid prior to connecting 

to the flow-through cell. Field parameters may be obtained using individual meters or a multiple 

meter unit; however, the use of a flow-through cell is highly recommended. All meters must be 

calibrated daily in accordance with the manufacturer's and GHD's calibration instructions, and a 

calibration record maintained in a standard GHD field book. 

During LFP the meter readings are monitored for evidence of meter malfunction. The following are 

common indicators of meter malfunctions: 

 DO above solubility (e.g., oxygen solubility is approximately 11 milligrams per liter (mg/L) at 

10C) may indicate a DO meter malfunction. 

 Negative ORP and DO less than 1 to 2 mg/L may indicate either an ORP or a DO meter 

malfunction (i.e., should have positive ORP and DO less than 1 to 2 mg/L under oxidizing 

conditions). 

 Positive ORP and DO less than 1 mg/L may indicate either an ORP or a DO meter malfunction 

(i.e., should have a negative ORP and DO less than 1 mg/L under reducing conditions). 

Meter calibration fluids should be available for meter recalibration in the field. Spare meters should 

also be available for meter replacement, if necessary. 

Note: 
DO levels exceeding the solubility of oxygen in water are erroneous and are indicative of 
meter malfunction or poor sampling techniques causing turbulence and aeration. DO 
concentrations cannot exceed: 

 9 mg/L at 20C 10 mg/L at 15C 11 mg/L at 10C 14 mg/L at 1C 

Stabilization will be considered complete when the field parameters have stabilized as indicated in 

the above table. Purging will continue if stabilization does not occur, until a maximum of 20 screen 

volumes has been removed. LFP causes groundwater to be drawn from a significant distance 

above or below the pump intake. Therefore, the screen volume is based on a 5-foot (1.5 m) screen 

length. After the removal of 20 screen volumes, purging will continue if the purged water remains 

visually turbid and appears to be clearing. Also purging will continue if the field parameters vary only 

slightly outside of the stabilization criteria and appear to be approaching stabilization. 
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If the recharge to the well is insufficient to conduct LFP, the well should be pumped dry and allowed 

to recharge sufficiently for the collection of the groundwater sample volume. Wells purged dry are 

required to meet the stabilization criteria detailed above. 

1.7.5.4 Sampling Techniques 

Upon completion of purging, with groundwater stabilization and clarity meeting the applicable 

protocol described above, groundwater sample collection can proceed. Generally the field 

parameters of pH, temperature, and specific conductance are monitored first, then any other 

required field measurements. 

Samples are collected directly from the purging pump, when possible, or an alternate device 

(i.e., pump or bailer) may be installed or used. If new sampling equipment is installed, the first few 

bails or discharge volumes should be discarded to allow acclimation of the sampling equipment with 

the groundwater. 

Samples are typically collected from the pump or bailer with the discharged groundwater collected 

directly in the appropriate sample containers. The interior of the bottle or cap must not be touched 

or handled in anyway. New gloves (i.e., disposable nitrile gloves or equivalent) should be worn for 

the collection of each sample. Caps from sample bottles must not be placed on the ground or in 

pockets to eliminate the possibility of cross-contamination. 

Descriptions of the various equipment and sampling methods for the collection of groundwater 

samples are contained in Section 1.7.7. 

The following describes the main activities involved in the collection of groundwater samples. 

1.7.5.5 Order of Sample Collection 

Groundwater samples are collected and containerized in the order following volatilization sensitivity: 

1. VOCs 

2. Semi-volatile organic compounds (SVOCs) 

3. Total organic carbon 

4. Total organic halides 

5. Extractable organics 

6. Total metals 

7. Dissolved metals 

8. Phenols 

9. Cyanide 

10. Sulfate and chloride 

11. Nitrate and ammonia 

12. Microbiological parameters 
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13. Radionuclides 

QA/QC requirements for groundwater sampling are described in detail in Section 3.9. 

1.7.6 Sample Acquisition and Transfer 

If groundwater sample collection is performed using a pump, the flow rate must not exceed 

100 mL/min during the collection of groundwater samples for VOCs. The low flow rate will reduce 

the possibility of degassing samples. During the collection of groundwater into the sample container 

or filtration device, minimize agitation and aeration of the sample. Groundwater samples are 

transferred directly into the sample container for submittal to the laboratory. Groundwater samples 

should not be collected in larger containers and subsequently transferred to smaller sample 

containers; however, on occasion this will be required for filtration or sample composting. During 

VOC sample collection, samples must not be collected, handled, or containerized near or in the 

vicinity of a running motor or exhaust which may contaminate the samples. 

Groundwater samples for VOCs are collected in laboratory supplied 40 mL glass vials. The vials are 

filled to the top until a meniscus is formed, then topped with a Teflon-lined cap. To prevent the 

loss of volatiles, it is important that no air bubbles or headspace are present in the sample 

container. Inverting and tapping the vial will check for the presence of air bubbles. If air bubbles are 

present, the sample should be topped off again and resealed. This process may only be performed 

a maximum of twice, at which time the sample must be discarded and the sample retaken. If 

preservatives were present in the bottle from the laboratory, a new sample vial must be used. 

Note: 
Gas bubbles that appear in VOC containers after sample collection may be a result of 
degassing or reaction with preservative. If this occurs, note this occurrence on the 
chain-of-custody. Re-sampling is not required in most cases. 

During sample collection ensure groundwater samples are preserved according to laboratory 

requirements. If required and supplied by the laboratory, preserve the samples in accordance with 

the QAPP. Some laboratories pre-preserve bottles so that once the groundwater sample is added 

the preservation is completed. In either case, it is advisable to check sample preservation using 

litmus paper. Using litmus paper ensures that groundwater sample preservation has been 

completed to the proper pH as required by the QAPP. If preservation of a sample does not meet the 

requirements of the QAPP, it may be necessary to add additional preservative, or note on the 

chain-of-custody that incomplete sample preservation has occurred. 

Once sample collection is complete, samples are placed in a cooler on ice to maintain a sample 

temperature no more than 4C. 

1.7.6.1 Sample Labels/Sample Identification 

Label all groundwater samples with the following, written in indelible ink: 

1. A unique sample number (see Section 3.9 for guidance) 

2. Date and time 

3. Parameters to be analyzed 
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4. Job number 

5. Sampler's initial 

Secure the label to the bottle. It is recommended that bottle labels be covered with wide clear tape 

to protect the label during sample packing and shipment. Pack glassware in appropriate packing 

material to deter breakage during sample packing and shipment. Sample labels can be prepared in 

advance in GHD offices that have label-generating programs. 

An example of a groundwater sample log entry is provided on Figure 3.8. 

Section 3.9 details sample labeling requirements for environmental sampling programs. Section 3.9 

also details COC requirements and sample shipment requirements. 

1.7.7 Purging/Sampling Equipment 

GHD maintains a wide variety of purging and sampling equipment for well purging and groundwater 

sample collection. The groundwater sampler should be familiar with purging and sampling 

equipment and understand equipment limitations and proper use. Some equipment is very useful 

for well purging (i.e., high flow rates) but is not permissible for LFP or for sampling sensitive 

parameters (e.g., VOCs cannot be collected with a submersible (turbine) or suction pump). If the 

groundwater sampler understands the various equipment operation and limitations, the proper 

selection of purging and sampling equipment is made, which will minimize the purging and sampling 

duration and maximize productivity. 

Caution: Gas powered equipment requires special attention to ensure that staff hauling these 

units do not cause equipment or sample contamination. Frequent changes of 

disposable glove as well strict separation of sampling crew tasks (i.e., those handling 

pumps and hoses do not contact generator or are involved in any refueling activities) 

are required. 

The following subsections describe the equipment available for groundwater sampling, the 

equipment use, approximate flow rates, and advantages and disadvantages of the equipment. 

1.7.7.1 Peristaltic Pumps 

A peristaltic pump is acceptable for purging wells and for most groundwater sample analytes. The 

groundwater sampler must ensure that a peristaltic pump is acceptable to regulatory agencies with 

local jurisdiction for VOC and SVOC sample collection. The QAPP will provide sampling 

requirements. 

A peristaltic pump is capable of lifting water from a maximum depth of 25 feet (7.6 m) below ground 

surface or the pump, whichever is greater. A peristaltic pump is a self-priming, low volume, suction 

pump which consists of a rotor with ball bearing rollers. Flexible silicon tubing is inserted around or 

in the pump rotor and squeezed in place by the heads as they revolve in a circular pattern. The 

section of silicon tubing must not exceed 3 feet (0.9 m) in length. Additional rigid polyethylene or 

Teflon tubing is attached to the flexible tubing and placed in the well. Another piece of rigid tubing 

is attached to the discharge end of the flexible silicon tubing to facilitate sample collection. The 

entire length of rigid and flexible silicon tubing is dedicated to the well for future use. The tubing is 
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typically tied and suspended in the well. The flexible or rigid tubing is not reused in other wells 

because cross-contamination will occur. 

Note: 
Often a length of tubing is accidentally dropped into a well and can be difficult to retrieve. 
Retrieval can be accomplished by sending another piece of tubing down the well overlapping 
the lost section of tubing. Once in place, rotate the tubing, essentially wrapping or 
corkscrewing the lost tubing and new tubing together. After a number of turns are completed 
pull the tubing, hopefully with the lost section wound around the new piece. Repeat the 
procedure until successful. 

Liquid is pulled into the tubing by the peristaltic pump through the creation of a vacuum as the rotor 

head turns. An advantage of using a peristaltic pump is that no pump parts come in direct contact 

with the sample. A peristaltic pump is capable of providing low flow sampling rates (i.e., typically 

less than 500 mL/min) with less agitation than other suction pumps. However, it is important that the 

tubing is secured during pumping to prevent the tubing from moving and causing agitation. A 

peristaltic pump also allows for regulation of the flow rate by increasing or decreasing the rotor head 

speed. 

Peristaltic pumps are small and easily mobilized to remote sample locations. They require minimal 

setup, and do not require decontamination between sample locations. The disadvantages of a 

peristaltic pump are its limited lift and flow capabilities and the limited ability to collect VOC and 

SVOC samples. If VOC or SVOC sampling, check the QAPP to see if sampling with a peristaltic 

pump is allowed. Also, check with regulatory agencies with local jurisdiction to see if the use of a 

peristaltic pump for collection of VOC and SVOC samples is acceptable. If using a peristaltic pump 

for purging, and the collection of VOCs and SVOC samples with the peristaltic pump is not 

acceptable, it is common to collect the initial VOC and SVOC analytes with a stainless steel bottom 

loading bailer. The peristaltic pump can then be used to collect the remaining sample analytes. 

Peristaltic pumps are becoming more popular for LFP. However, it should be noted that a peristaltic 

pump may cause degassing, pH modification, and possible VOC loss. 

1.7.7.2 Suction Pumps 

A number of suction pumps (e.g., centrifugal) exist that can be used for purging applications only. A 

suction pump draws water through a suction line by creating a vacuum in the suction line or hose. 

Once drawn into the pump, the groundwater comes into direct contact with the pump rotor/pumping 

chamber area and it is therefore undesirable for groundwater sampling due to high groundwater 

agitation. Decontamination of suction pumps is extremely difficult. As with peristaltic pumps, most 

suction pumps have a limited lift capability of about 25 feet (7.6 m). Larger suction pumps, like 

2-inch (5 cm) trash pumps, can achieve high flow rates under low hydraulic head. Flow rates of 

15 to 20 U.S. gallons per minute (USgpm) (57 to 76 liters per minute [L/min]) can be achieved. This 

high flow rate minimizes purging time. New or dedicated suction line should be used at each well if 

a suction pump is used for purging. 

Large suction pumps are also useful for well development, in conjunction with agitation and surging. 

Large suction pumps are not suited for LFP due to degassing, pH modifications, VOC loss, and lack 

of flow adjustment. 
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Caution: The groundwater sampler must prevent the siphoning of purged water from a bulk 
container back into the well. For example, the following scenario is possible: Joe 
Sampler has completed purging well 'xyz' and has turned off the 2-inch trash pump. 
The trash pump discharge line is inserted into a wastewater tank and is submerged 
below the tank water level. As Joe prepares his glassware and sample pump, the 
wastewater tank contents are siphoned back into the well. This can result in cross 
contamination with water from other sites/wells which have been purged either: 

- into the tank 
- through the pump 

- through the discharge line 
All discharge lines/groundwater purge pumps must be provided with a check valve to 
prevent this situation. 

Drilling rig pumps including Moyno, progressive cavity, bean, and mud pumps can be used for well 

purging and well development. 

Suction pumps are a useful tool for high rate purging and well development. They require no 

additional equipment other than a suction line and discharge line for each well. They are mobile and 

easily transported around and between sites. Suction pumps are limited to use in wells with less 

than 25 feet (7.6 m) of lift, are difficult to decontaminate, and are unsuitable for sample collection. 

Large suction pumps are not suitable for LFP. 

1.7.7.3 Submersible Pumps 

A submersible pump generally provides high discharge rates for purging at depths beyond the 

capabilities of a suction pump. Based on its size, a submersible pump can pump water from 

substantial depths at very high pumping rates and can provide higher groundwater extraction rates 

than other methods. At high pumping rates, a submersible pump can cause agitation and aeration. 

This results in some submersible pumps not being suitable for the collection of groundwater 

samples for VOC and SVOC analysis. 

Adjustable rate submersible pumps, constructed of stainless steel or Teflon, are suitable and 

approved for LFP provided low flow rates are maintained. 

The submersible pump, including the electrical cable and lowering cable, must be decontaminated 

between wells in accordance with the Work Plan or QAPP. 

A submersible pump installed in bedrock or in a deep well should be attached to rigid piping 

(i.e., 3/4-inch (1.9 cm) steel) to allow for pulling or pushing of the pump. The pump may need to be 

pushed or pulled to the appropriate installation depth, past tight spots in the well, and when affixing 

the electrical cable and lowering the cable/safety line. Even when rigid piping is used, a safety line 

must be attached to the pump in case the piping becomes unthreaded or the pump connection is 

lost. 

Submersible pumps can provide high flow rates that are useful for deep well or large diameter well 

purging activities. They tend to be labor intensive because of decontamination problems, power 

supply, and discharge piping size. Some submersible pumps are not suitable for some sample 

analytes. Small submersible pumps (i.e., 2-inch (5 cm) Grundfos) have the proper construction 

and have adjustable flow rates, making them suitable for LFP. 
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1.7.7.4 Air Lift Pumps 

An air lift pump operates using compressed air or nitrogen. The compressed air or nitrogen comes 

into direct contact with the groundwater and forces groundwater from the pump chamber through a 

series of check balls into the discharge line. An air lift pump operates on alternate pump discharge 

and pump recharge cycles. The pump and recharge cycles are controlled using a control box at 

ground surface. Air lifting is possible from deep depths with moderate to low flow rates (2 to 

3 USgpm [7.6 to 11.5 L/min]) depending on the pump installation depth, static head, discharge 

tubing diameter, and air supply pressure. 

Since the air or nitrogen comes in direct contact with the groundwater, an air lift pump should not be 

used for the collection of groundwater samples for VOC and SVOC analysis. 

An air lift pump is a good tool for deep well purging and development. If an air lift pump is used for 

purging, an alternate sampling method will be required (e.g., bailers or bladder pump) for the 

collection of VOC and SVOC groundwater samples. 

1.7.7.5 Bladder Pumps 

Bladder pumps, as with air lift pumps, are driven by compressed air or nitrogen but the air or 

nitrogen does not come in contact with the groundwater. The contact between the air or nitrogen 

and the groundwater is eliminated by the presence of a Teflon, polyethylene, or natural rubber 

bladder. The pump operation, as with the air lift pump, is cyclic and is controlled using a control box 

at ground surface. The control box controls the pump filling and discharge time. Because the air or 

nitrogen does not come in direct contact with the groundwater, and there is limited groundwater 

agitation and degassing, a bladder pump is the best sampling equipment for the collection of 

groundwater samples for VOC and SVOC analysis. 

Bladder pump operation is very quiescent, causing little formation and well disturbance. By using a 

bladder pump, collecting a sediment-free groundwater sample is easily achieved. An adjustable rate 

bladder pump should be used for LFP. Bladder pumps generally are only able to achieve a 

maximum pumping rate of 1.5 USgpm (5.7 L/min). It is important to note that flow rates should be 

reduced in deep well applications. 

Well purging and sampling can be performed using a bladder pump. Once sampling is completed, 

the pump should be disassembled and decontaminated in accordance with the Work Plan or QAPP 

prior to use in other wells. The sample tubing is generally 1/4- or 3/8-inch (6 or 10 mm) diameter 

polyethylene or Teflon lined polyethylene tubing. The air line is generally 1/4-inch (6 mm) 

polyethylene tubing. The sample and air line tubing are typically suspended in the well for future use 

(dedicated). At some sites a complete sampling system (bladder pump, discharge tubing, and air 

line) is dedicated to each well. 

Bladder pumps provide excellent sample quality and are useful in deeper sampling applications. 

There are no analyte restrictions. Bladder pumps are strongly recommended for LFP applications. 

Bladder pumps require additional equipment including control box, compressed air or nitrogen, and 

tubing. The setup of a bladder pump is quite labor intensive unless a dedicated system is in place. 
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Decontamination of a bladder pump requires pump disassembly and re-assembly. Finally, bladder 

pumps are not capable of high flow rates, thus purging times tend to be increased slightly. 

1.7.7.6 Inertia Pumps 

An Inertia pump or Waterra pump is a manually operated or mechanically driven pump which uses 

only a foot valve on the sample/purge tubing. "Jerking" the sample/purge tubing with the attached 

foot valve removes groundwater from the well. The rapid lifting and lowering action of the tubing 

imparts an inertia to the water column within the sample/purge tubing. This causes the water 

column to rise to ground surface and discharge from the end of the sample/purge tubing. The foot 

valve holds the water column in the tubing during the lifting process and allows groundwater to 

enter the sample/purge tubing during the lowering, or down stroke. 

GHD owns both manual and mechanical gas-powered inertia systems. Flow rates with inertia 

pumps are variable and are dependent on cycle speed, tubing size, foot valve size, well depth, and 

depth to groundwater. The inertia pump is a useful method for purging and for collection of most 

groundwater sample analytes. Acceptability of VOC and SVOC sampling with inertia pumps is 

gaining approval in selected areas. Prior to using an inertia pump as a sampling device, check the 

sampling requirements in the QAPP, or obtain approval from the Project Coordinator. 

Inertia pumps are useful for the extraction of dense non-aqueous phase liquids (DNAPL). The only 

equipment that is exposed to the gross contamination is the foot valve and a small section of the 

sample/purge tubing. On most projects, the foot valve and sample/purge tubing are dedicated to the 

well. 

Inertia pumps tend to cause extensive disturbance to the water column. The vigorous lifting and 

lowering of the inertia pump tends to make it difficult to collect sediment-free groundwater samples. 

Therefore, inertia pumps are not suitable for LFP. 

1.7.7.7 Bailers 

A bailer is a manual sampling device consisting generally of a hollow tube (e.g., Teflon, PVC, or 

stainless steel) with a lower check ball that permits water entry and prevents water loss. The bailer 

is lowered slowly into the well. This allows water to enter the bailer through the bottom, and the 

weight of the water inside the bailer closes the check ball when the bailer is retrieved from the well. 

A rope or cable is affixed to the bailer to allow the lowering and retrieval of the bailer from the well. 

Bailing tends to be disruptive to the water column and formation. Obtaining sediment-free 

groundwater samples using a bailer tends to be difficult, if not impossible. VOCs and SVOCs, as 

well as other analytes can be collected using a bailer, but it is important that these analytes be as 

sediment-free as possible. The compatibility of the bailer material and groundwater analytes should 

be reviewed and approved prior to using a bailer for the collection of groundwater samples. 

Generally, Teflon bailers are acceptable for the collection of most analytes. 

Power winches with overhead tripods are available to assist in purging and sampling deep or large 

volume wells. 
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Flow rates attained using a bailer is a function of the bailer size and retrieval frequency. Retrieval 

frequency is dependent on well depth, water depth, and well recharge rate. Bailing is not practical 

for deep wells or for the removal of large well volumes. 

A bailer is a useful tool for well development as the surging action from the bailer insertion and 

removal from the well promotes sediment suspension and subsequent removal. However, obtaining 

completely sediment-free samples, or samples below 50 NTU, is difficult if not impossible using a 

bailer. 

A bailer provides representative samples once the well has been adequately developed and 

purged. A bailer is not suitable for LFP. Rope used for bailing must be kept off the ground and free 

of other contaminating material that could be introduced to the well. Rope can either be dedicated to 

the well for future use or discarded. 

1.7.7.8 Passive Diffusion Bags 

When sampling with diffusion bags the well must be fully developed using an alternate method. 

A diffusion bag is a polyethylene bag that contains deionized water. The bag is attached to an 

appropriate length of rope or cable in order to be submerged to the appropriate depth (indicated in 

the Work Plan, QAPP, or as instructed by the Project Coordinator). Cable or rope used to suspend 

diffusion bags can be dedicated to the well for future use or discarded. 

Once submerged to the appropriate depth, the diffusion bag is left in the well for an extended period 

of time, usually 14 days, to allow the bag to equilibrate with the water in the well. The use of 

diffusion bags eliminates well purging prior to sampling. Placement of multiple diffusion bags in a 

well allows for vertical groundwater profiling. 

Diffusion bags are a low cost method for the collection of groundwater samples. Advantages 

include: 

 No purge water to dispose of. 

 No equipment decontamination between wells. 

 Simple logistics and operation. 

 Reduction in personnel and exposure times. 

 Samples collected are representative of formation water adjacent to well. 

 Allow for vertical profiling of water column. 

 Appropriate for long-term monitoring programs. 

The disadvantage of diffusion bags is the length of equilibrium time, generally 14 days. Currently, 

there are membranes available for diffusion bags suitable for the collection of groundwater samples 

for select SVOC, and metals analyses. However, there are no membranes currently available for 

polychlorinated biphenyls (PCBs). 

Note: 
Handle diffusion bags only when wearing clean nitrile or surgical gloves. 



 
 

GHD | Water Sampling Standard Operating Procedure | 11187072 (2) | Page 22 

1.7.8 Filtering of Groundwater Samples 

Filtering is an important process to remove suspended particulate that affect sample results. 

Filtration of groundwater samples is generally limited to metals analysis. 

Filtering can be completed in the field using in-line filters or a vacuum filter kit. Filtering of samples 

can also be completed by the laboratory, in which case the samples must not be preserved and 

must be at the laboratory in at least 24 hours of sample collection. 

1.8 Field Procedures for Residential Sampling 

1.8.1 General 

When sampling potable water supply wells it is important to ensure that the samples collected are 

representative of the aquifer being sampled. Poor or incorrect sampling techniques will result in 

erroneous sample results that can be disclosed to the public. Incorrect sample results may make 

any changes in the public perception hard to accomplish when correct results are reported. 

1.8.2 Field Procedures 

The requirements of a residential well sampling program should be reviewed with the Project 

Coordinator prior to initiating sampling activities. While similar field procedures used in groundwater 

sampling (including documentation, sample identification, date, time, etc.) are required in residential 

well sampling, additional procedures are also required. 

Prior to collection of groundwater samples from a residential well, the well must be purged to ensure 

that samples collected are representative of the formation. Purging removes standing water from 

the well casing, pipes, and pressure or holding tank. Purging of a residential well requires the 

removal of one well volume. If access to the well is not available to determine the well volume, 

purging for a period of 15 to 30 minutes is generally sufficient. Field measurements for pH, 

conductivity, and temperature are recorded during purging activities until the readings indicate that 

stabilization has occurred. 

Sampling of residential wells is generally performed using the existing pumping system. However, 

GHD purging and sampling equipment can be used. It is important that only designated clean 

purging and sampling equipment be used for residential well sampling. The use of the existing 

pumping system is preferred, as this is more representative of the water quality provided to the 

residence. Using the existing pumping system also minimizes the possibility of damaging the well 

and existing pumping system when installing additional purging and sampling equipment. 

If GHD equipment is used for residential well sampling, it must be cleaned prior to and between use 

with a bleach and deionized water solution wash followed by a thorough deionized water rinse. 

Note: 
In addition to the special technical procedures noted, GHD personnel must be aware of this 
unique situation of conducting sampling at private residences. Special care must be taken to 
be polite and courteous at all times. Offer only necessary information and maintain a clean 
work area that is returned to pre-sampling conditions. Personnel should have proper 
identification available, and only remain in areas long enough to complete the required tasks. 
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Taps selected for residential well sampling should be located as close to the well as possible. 

Locate the taps before any treatment systems and, if possible, the pressure tank. It is important to 

note, if possible, all water treatment devices in operation at the residence including: 

 Water softeners 

 Filtration units 

 Ultraviolet light 

 Reverse osmosis 

 Distillers 

 Chlorinators 

Leaking taps that allow water to flow from the stem of the valve handle and around the tap should 

not be used as sampling locations. Aerators, strainers, and hose attachments should be removed 

prior to sampling. Maintain a steady flow of water during sampling activities to avoid pressure 

fluctuations that may cause sheets of microbial growth lodged in the pipes to break loose. Open the 

cold water tap for a period of 15 to 30 minutes to allow for the complete purging of the pumping 

system. Maintain a smooth-flaring water stream at a low to moderate pressure without splashing. 

Do not change the flow rate. Changes in the flow could dislodge particles in the pipes or faucet. 

When sampling for microbiological parameters, the end of the faucet must be flame sterilized. 

During residential well sample, never place caps from sample containers on the ground or in a 

pocket. Instead, hold the sample container in one hand and the sample container cap in the other. 

Be very careful not to touch the inside of the sample container cap. Wear new disposable gloves at 

each sampling location and following contact with a potential contaminant source. The inside of the 

sample bottle must not be touched with bare hands or allowed to contact the surface of the faucet. 

1.8.3 Field Notes for Residential Sampling 

Full documentation of each residential well is required and includes: 

1. Well depth 

2. Casing construction and diameter 

3. Well installation date if known 

4. Pumping system configuration 

5. Piping system construction (e.g., copper, lead-joint, ABS) 

6. Presence of treatment devices 

Obtain the name and exact mailing address for all residence or well owners, as well as home and 

work telephone numbers. This information is required to inform the residence or well owner of the 

results of the sampling activities. 

Document residential well sampling activities in a standard GHD field book. Figure 3.8 provides 

typical residential well sampling field note requirements. Note that additional documentation of well 
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details, treatment devices, piping system, and special circumstances are required in the field book 

in addition to the sample log entry. 

1.9 Field Procedures for Surface Water Sampling 

1.9.1 General 

Surface water sampling is performed to obtain samples for surface water bodies that are 

representative of existing surface water conditions. 

Surface water sampling locations for surface water quality and groundwater interaction studies are 

selected based on the following: 

1. Study objectives 

2. Location of point surface discharges 

3. Non-point source discharges and tributaries 

4. Presence of structures (e.g., bridge, dam) 

5. Accessibility 

During surface water sampling it is important to obtain samples that are not impacted by the 

re-suspension of sediment produced because of improper or poor surface water sampling 

techniques. 

1.9.2 Surface Water Sample Location Selection 

Prior to conducting surface water sampling activities, the first requirement is the consideration and 

development of surface water sampling locations. It is important that all surface water sampling 

locations be selected in accordance with the Work Plan and described to and discussed with the 

Project Coordinator. 

Bridges and piers are good locations for surface water sampling locations since they provide easy 

access and permit water sampling across the entire width of the surface water body. The JSA for 

sampling from bridges must include a traffic management plan to assure the employee has 

considered using a spotter, signage, cones, and flags to warn car traffic of the work adjacent to the 

roadway. Wading for surface water samples increases the chances of disturbance of sediments 

from the floor of the surface water body. 

When wading for surface water samples in lakes, ponds, streams, and slow moving rivers be aware 

of potential safety and health risks. A life vest and safety line must be worn at all times where 

footing is unstable or when sampling in fast moving or more than 3 feet (0.9 m) deep. A two-person 

team is required for most surface water sampling activities, a Project Manager must approve a one 

person sampling team. If the site conditions require the use of the life vest and safety line, the two 

people involved in the sampling must be competent swimmers. 

Surface water samples must be collected with no suspended sediments. Surface water samples are 

collected commencing with the furthest downstream location to avoid sediment interference with 

upstream locations. 
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1.9.2.1 Rivers, Streams, and Creeks 

Surface water samples are generally collected in areas of surface water bodies that are 

representative of the surface water body conditions. Representative surface water samples will 

usually be collected in sections of surface water bodies that have a uniform cross section and flow 

rate. Mixing is influenced by turbulence and water velocity, therefore the selection of surface water 

sampling locations immediately downstream of a riffle area (i.e., fast flow zone) will ensure good 

vertical mixing. These locations are also likely areas for deposition of sediment since this occurs in 

areas of decreased flow velocity. 

Surface water sampling locations should not be established in areas near point source discharges 

including tributaries, industrial effluents, and municipal effluents. Surface water sampling of these 

source discharge points can be performed to assess the impact of these source areas on overall 

surface water quality. 

Sample tributaries as close to the mouth as possible. It is important to select surface water sample 

locations considering the impact downstream, including tributary flow and sediment. 

In all instances, properly document all surface water sampling locations in a standard GHD field 

book. Documentation may include photographs and tie-ins to known structures. 

1.9.2.2 Lakes, Ponds, and Impoundments 

The surface water in lakes, ponds, and impoundments has a greater tendency to be stratified than 

water in rivers and streams. Lack of mixing in these surface water bodies may require additional 

surface water sample collection. Extreme turbidity variances may occur where highly turbid surface 

water courses enter a lake or pond. Therefore, each layer of the stratified surface water column 

may need to be considered separately. Stratification is generally a result of water temperature 

differences, with cooler heavier water being trapped below warmer water. 

Surface water sample locations for lakes, ponds, and impoundments should adequately represent 

the conditions of the surface water body. All intakes and outflows that may provide biased surface 

water representation should be identified and documented. Surface water sample locations with 

adjacent structures (e.g., banks, piers) may also provide biased samples, as the potential for 

boundary flow and eddies exists. 

The number of surface water sample locations on lakes, ponds, or impoundments will vary 

depending on the purpose of the investigation, as well as the size and shape of the surface water 

body. In ponds and small impoundments a single surface water sample should be collected at the 

deepest point. In naturally formed ponds, the deepest point is usually near the center of the surface 

water body. In impoundments the point is usually near the dam. 

In lakes and larger impoundments, several sub-samples should be taken to form a single composite 

sample. These vertical surface water sampling locations are collected along a pre-determined grid. 

In irregular shaped lakes with several bays and covers that are protected from the wind, additional 

surface water samples are required to properly represent surface water quality at various locations 

in the lake. Additional surface water samples should be taken at discharges, tributaries, and other 

factors or sources that are suspected of affecting the surface water quality. 
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In all instances, properly document all surface water sampling locations in a standard GHD field 

book. Documentation may include photographs and tie-ins to known structures. 

1.9.3 Sampling Equipment and Techniques 

When collecting surface water samples, direct dipping of the sample container into the stream or 

water is acceptable unless the sample container contains preservatives. If preserved, a pre-cleaned 

unpreserved sample container should be used to collect the surface water sample. The surface 

water sample is then transferred to the appropriate preserved sample container. When collecting 

surface water samples, submerse the inverted bottle to the desired sample depth and tilt the 

opening of the sample container upstream to fill. During surface water sample collection, wading or 

movement may cause sediment deposits to be re-suspended and can result in biased samples. 

Wading is acceptable if the stream has a noticeable current and the samples are collected directly 

in the sample container when faced upstream. If the stream is too deep to wade in or if addition 

samples must be collected at various depths, additional sampling equipment will be required. 

Surface water samples should be collected about 6 inches (15 cm) below the surface, with the 

sample bottles being completely submerged. Taking the surface water sample at this depth 

eliminates the collection of floating debris in the sample container. 

Surface water sample collection where the flow depth is less than 1 inch (<2.5 cm) requires the use 

of special equipment to eliminate sediment disturbance. Surface water sampling may be conducted 

with a container then transferred to the appropriate sample container, or collection may be 

performed using a peristaltic pump. A small excavation in the stream bed to create a sump for 

sample collection can also be considered but should be prepared in advance to allow all the 

sediment to settle prior to surface water sampling activities. 

Teflon bailers can be used for surface water sampling if it is not necessary to collect surface water 

samples at specific depths. A bottom loading bailer with a check ball is sufficient. When the bailer is 

lowered through the water, the water is continually displaced through the bailer until the desired 

depth is reached. The bailer is retrieved and the check ball prohibits the release of the collected 

surface water sample. Bailers are not suitable in surface water bodies with strong currents, or 

where depth-specific sampling is required. 

For discrete and specified depth surface water sampling, and the parameters to be monitored do 

not require a Teflon coated sampling device, a standard Kemmerer or Van Dorn sampler can be 

used. The Kemmerer sampler is a brass cylinder with rubber stoppers that leave the sampler ends 

open while the sampler is being lowered. The sampler is lowered in a vertical position to allow water 

to pass through. The Van Dorn sampler is plastic and is lowered in a horizontal position. For both 

samplers, a messenger is sent down a rope when the sampler has reached the required depth. The 

messenger causes the stopper on the sampler to close. The sampler is then retrieved and the 

surface water sample can be collected through a valve. DO sample bottles can be filled by allowing 

overflow using a rubber tube attached to the valve. During depth-specific surface water sampling, 

take care not to disturb bottom sediments. 

Glass beakers or stainless steel cups may also be used to collect surface water samples if 

parameter interference does not occur. The beaker or cup must be rinsed at least three times with 

the surface water sample prior to sample collection. 
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All equipment must be thoroughly decontaminated as outlined in Section 1.6. 

1.9.4 Field Notes for Surface Water Sampling 

Use a standard GHD field book to record daily surface sampling activities, describe surface water 

sampling locations, sampling techniques, and, if applicable, provide a description of photographs 

taken. Visual observations are important and provide valuable information when interpreting surface 

water quality results. Observations include: 

1. Weather conditions 

2. Stream flow directions 

3. Stream physical conditions (width, depth, etc.) 

4. Tributaries 

5. Effluent discharges 

6. Impoundments 

7. Bridges 

8. Railway trestles 

9. Oil sheens 

10. Odors 

11. Buried debris 

12. Vegetation 

13. Algae 

14. Fish and other aquatic life 

15. Surrounding industrial areas 

The following factors should be considered for surface water sampling: 

1. Predominant Surrounding Land Use: Observe the prevalent land use type in the vicinity 

and note any other land uses in the area which, although not dominant, may potentially 

affect surface water quality. 

2. Local Watershed Erosion: Note the existing or potential erosion of soil in the local 

watershed and its movement into the stream. Erosion can be rated through visual 

observation of watershed stream characteristics including increases or decreases in 

turbidity. 

3. Local Watershed Non-Point Source Pollution: This refers to problems or potential 

problems other than erosion and sedimentation. Nonpoint source pollution can be diffuse 

agricultural and urban runoff. Other factors may include feed lots, wetlands, septic systems, 

dams, impoundments, and mine seepage. 

4. Estimated Stream Width: The estimated distance from shore at a transect representative 

of the stream width in the area. 
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5. Estimated Stream Depth: Riffle (rocky area), run (steady flow area), and pool (still area). 

Estimate the vertical distance from the water surface to the bottom of the surface water 

body at a representative depth at three locations. 

6. High Water Mark: Estimate the vertical distance from the bank of the surface water body to 

the peak overflow level, as indicated by debris hanging in bank or flood plain vegetation, 

and deposition of silt. In instances where bank flow is rare, high water marks may not be 

evident. 

7. Velocity: Record or measure the stream velocity in a representative run area. 

8. Dam Present: Indicate the presence or absence of a dam upstream or downstream of the 

surface water sampling location. If a dam is present, include specific information detailing 

the alteration of the surface water flow. 

9. Channelized: Indicate if the area surrounding the surface water sampling location is 

channelized. 

10. Canopy Cover: Note the general proportion of open to shaded areas, which best describes 

the amount of cover at the surface water sampling location. 

1.10 Follow-Up Activities 

The following should be performed once groundwater, residential, and surface water sampling is 

completed: 

1. Double check the Work Plan and QAPP to ensure all samples and QA/QC samples have 

been collected and confirm with the Project Coordinator. 

2. Decontaminate all equipment at the site then return clean to the appropriate office 

equipment manager. 

3. Dispose of purge water and cleaning fluid as specified in the Work Plan. 

4. Notify the contract laboratory when the samples should arrive. Enclose a completed 

chain-of-custody in each cooler. 

5. Complete and file the appropriate forms and data sheets. Also, file the field notes. For 

groundwater, residential, and surface water sampling these forms include: 

 Project Planning, Completion, and Follow-Up Checklist (Form SP-02) 

 Well Development, Purging, and Sampling Form (Form SP-06) 

 Sample Collection Data Sheet - Groundwater Sampling Program (Form SP-08) 

 Monitoring Well Record for Low-Flow Purging (if performed) (Form SP-09) 

6. Return site and well keys. 

1.11 References 

For additional information pertaining to groundwater sampling activities the user of this manual may 

reference the following: 
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ASTM D5474 Guide for Selection of Data Elements for Groundwater Investigations 

ASTM D4696 Guide for Pore-Liquid Sampling from the Vadose Zone 

ASTM D5979 Guide for Conceptualization and Characterization of Groundwater Systems 

ASTM D5903 Guide for Planning and Preparing for a Groundwater Sampling Event 

ASTM D4448 Standard Guide for Sampling Groundwater Wells 

ASTM D6001 Standard Guide for Direct-Push Water Sampling for Geoenvironmental 

Investigations. 

For additional information pertaining to surface water sampling, the user of this manual may 

reference the following: 

ASTM D5358 Practice for Sampling with a Dipper or Pond Sampler 

ASTM D4489 Practices for Sampling of Waterborne Oils 

ASTM D3325 Practice for the Preservation of Waterborne Oil Samples 

ASTM D4841 Practice for Estimation of Holding Time for Water Samples Containing Organic 

and Inorganic Constituents 

ASTM D4411 Guide for Sampling Fluvial Sediment in Motion 

ASTM D4823 Guide for Core-Sampling Submerged, Unconsolidated Sediments 

ASTM D3213 Practice for Handling, Storing, and Preparing Soft Undisturbed Marine Soil 

ASTM D3976 Practice for Preparation of Sediment Samples for Chemical Analysis 

ASTM E1391 Guide for Collection, Storage, Characterization, and Manipulation of Sediments 

for Toxicological Testing 

ASTM D4581 Guide for Measurement of Morphologic Characteristics of Surface Water Bodies 

ASTM D5906 Guide for Measuring Horizontal Positioning During Measurements of Surface 

Water Depths 

ASTM D5073 Practice for Depth Measurement of Surface Water 
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SJSB045-C8 SL_ _ _ _

SJSB045-C9 SL_ _ _ _

SJSB045-G1 SL_ _ _ _

SJSB045-G2 SL_ _ _ _

SJSB045-G3 SL_ _ _ _

SJSB045-G4 SL_ _ _ _

SJSB045-G5 SL_ _ _ _

SJSB045-G6 SL_ _ _ _

SJSB045-G7 SL_ _ _ _

SJSB045-G8 SL_ _ _ _

SJSB045-G9 SL_ _ _ _

SJSB045-G10 SL_ _ _ _

SJSB045-G11 SL_ _ _ _

SJSB045-G12 SL_ _ _ _

SJSB046-C1 SL_ _ _ _

SJSB046-C2 SL_ _ _ _

SJSB046-C3 SL_ _ _ _

SJSB046-C4 SL_ _ _ _

SJSB046-C5 SL_ _ _ _

SJSB046-C6 SL_ _ _ _

SJSB046-C7 SL_ _ _ _

SJSB046-C8 SL_ _ _ _

SJSB046-C9 SL_ _ _ _

SJSB046-G1 SL_ _ _ _

SJSB046-G2 SL_ _ _ _

SJSB046-G3 SL_ _ _ _

SJSB046-G4 SL_ _ _ _

SJSB046-G5 SL_ _ _ _

SJSB046-G6 SL_ _ _ _

SJSB047-C1 SL_ _ _ _

SJSB047-C2 SL_ _ _ _

SJSB047-C3 SL_ _ _ _

SJSB047-C4 SL_ _ _ _

SJSB047-C5 SL_ _ _ _

SJSB047-C6 SL_ _ _ _

SJSB047-C7 SL_ _ _ _

SJSB047-C8 SL_ _ _ _

SJSB047-C9 SL_ _ _ _

SJSB047-G1 SL_ _ _ _

SJSB047-G2 SL_ _ _ _

SJSB047-G3 SL_ _ _ _

SJSB047-G4 SL_ _ _ _

SJSB047-G5 SL_ _ _ _

SJSB047-G6 SL_ _ _ _

SJSB047-G7 SL_ _ _ _

SJSB047-G8 SL_ _ _ _

SJSB047-G9 SL_ _ _ _

SJSB047-G10 SL_ _ _ _

SJSB047-G11 SL_ _ _ _

SJSB047-G12 SL_ _ _ _

SJSB047-G13 SL_ _ _ _

SJSB047-G14 SL_ _ _ _

SJSB048-C1 SL_ _ _ _

SJSB048-C2 SL_ _ _ _

SJSB048-C3 SL_ _ _ _

SJSB048-C4 SL_ _ _ _

SJSB048-C5 SL_ _ _ _

SJSB048-C6 SL_ _ _ _

SJSB048-C7 SL_ _ _ _

SJSB048-C8 SL_ _ _ _

SJSB048-C9 SL_ _ _ _

Chemistry

SJSB047 Geotechnical

Geotechnical

S
ta

rt
 D

e
p

th

(f
t 

b
g

s
)

E
n

d
 D

e
p

th

(f
t 

b
g

s
)

P
a
re

n
t 

S
a
m

p
le

 I
D

 f
o

r 
F

ie
ld

 D
u

p
s

F
o

o
tn

o
te

(s
)

S
a
m

p
le

 N
u

m
b

e
r

S
a
m

p
le

  
ID

S
a
m

p
le

 T
y
p

e

S
ta

ti
o

n

S
a
m

p
le

 M
a
tr

ix

S
a
m

p
le

 T
im

e

(h
h

:m
m

)

S
a
m

p
le

 D
a
te

(m
m

/d
d

/y
y
y
y
)

L
o

c
a
ti

o
n

San Jacinto River Waste Pits Superfund Site

SJSB045 Chemistry
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SJSB048-G5 SL_ _ _ _

SJSB048-G6 SL_ _ _ _

SJSB049-C1 SL_ _ _ _

SJSB049-C2 SL_ _ _ _

SJSB049-C3 SL_ _ _ _

SJSB049-C4 SL_ _ _ _

SJSB049-C5 SL_ _ _ _

SJSB049-C6 SL_ _ _ _

SJSB049-C7 SL_ _ _ _

SJSB049-C8 SL_ _ _ _

SJSB049-C9 SL_ _ _ _

SJSB050-C1 SL_ _ _ _

SJSB050-C2 SL_ _ _ _

SJSB050-C3 SL_ _ _ _

SJSB050-C4 SL_ _ _ _

SJSB050-C5 SL_ _ _ _

SJSB050-C6 SL_ _ _ _

SJSB050-C7 SL_ _ _ _

SJSB050-C8 SL_ _ _ _

SJSB050-C9 SL_ _ _ _

SJSB050-G1 SL_ _ _ _

SJSB050-G2 SL_ _ _ _

SJSB050-G3 SL_ _ _ _

SJSB050-G4 SL_ _ _ _

SJSB050-G5 SL_ _ _ _

SJSB050-G6 SL_ _ _ _

SJSB051-C1 SL_ _ _ _

SJSB051-C2 SL_ _ _ _

SJSB051-C3 SL_ _ _ _

SJSB051-C4 SL_ _ _ _

SJSB051-C5 SL_ _ _ _

SJSB051-C6 SL_ _ _ _

SJSB051-C7 SL_ _ _ _

SJSB051-C8 SL_ _ _ _

SJSB051-C9 SL_ _ _ _

SJSB051-G1 SL_ _ _ _

SJSB051-G2 SL_ _ _ _

SJSB051-G3 SL_ _ _ _

SJSB051-G4 SL_ _ _ _

SJSB051-G5 SL_ _ _ _

SJSB051-G6 SL_ _ _ _

SJSB051-G7 SL_ _ _ _

SJSB051-G8 SL_ _ _ _

SJSB051-G9 SL_ _ _ _

SJSB051-G10 SL_ _ _ _

SJSB051-G11 SL_ _ _ _

SJSB051-G12 SL_ _ _ _

SJSB051-G13 SL_ _ _ _

SJSB051-G14 SL_ _ _ _

SJSB052-C1 SL_ _ _ _

SJSB052-C2 SL_ _ _ _

SJSB052-C3 SL_ _ _ _

SJSB052-C4 SL_ _ _ _

SJSB052-C5 SL_ _ _ _

SJSB052-C6 SL_ _ _ _

SJSB052-C7 SL_ _ _ _

SJSB052-C8 SL_ _ _ _

SJSB052-C9 SL_ _ _ _

SJSB053-C1 SL_ _ _ _

SJSB053-C2 SL_ _ _ _

SJSB053-C3 SL_ _ _ _

SJSB053-C4 SL_ _ _ _

SJSB053-C5 SL_ _ _ _

SJSB053-C6 SL_ _ _ _

SJSB053-C7 SL_ _ _ _

SJSB053-C8 SL_ _ _ _

SJSB053-C9 SL_ _ _ _

SJSB048 Geotechnical

SJSB050 Geotechnical

SJSB051 Geotechnical
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Chemistry

SJSB053 Chemistry

SJSB052 Chemistry

Chemistry

SJSB050 Chemistry

SJSB051
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San Jacinto River Waste Pits Superfund Site

SJSB054-C1 SL_ _ _ _

SJSB054-C2 SL_ _ _ _

SJSB054-C3 SL_ _ _ _

SJSB054-C4 SL_ _ _ _

SJSB054-C5 SL_ _ _ _

SJSB054-C6 SL_ _ _ _

SJSB054-C7 SL_ _ _ _

SJSB054-C8 SL_ _ _ _

SJSB054-C9 SL_ _ _ _

SJSB054-G1 SL_ _ _ _

SJSB054-G2 SL_ _ _ _

SJSB054-G3 SL_ _ _ _

SJSB054-G4 SL_ _ _ _

SJSB054-G5 SL_ _ _ _

SJSB054-G6 SL_ _ _ _

SJSB055-C1 SL_ _ _ _

SJSB055-C2 SL_ _ _ _

SJSB055-C3 SL_ _ _ _

SJSB055-C4 SL_ _ _ _

SJSB055-C5 SL_ _ _ _

SJSB055-C6 SL_ _ _ _

SJSB055-C7 SL_ _ _ _

SJSB055-C8 SL_ _ _ _

SJSB055-C9 SL_ _ _ _

SJSB055-G1 SL_ _ _ _

SJSB055-G2 SL_ _ _ _

SJSB055-G3 SL_ _ _ _

SJSB055-G4 SL_ _ _ _

SJSB055-G5 SL_ _ _ _

SJSB055-G6 SL_ _ _ _

SJSB055-G7 SL_ _ _ _

SJSB055-G8 SL_ _ _ _

SJSB055-G9 SL_ _ _ _

SJSB055-G10 SL_ _ _ _

SJSB055-G11 SL_ _ _ _

SJSB055-G12 SL_ _ _ _

SJSB055-G13 SL_ _ _ _

SJSB055-G14 SL_ _ _ _

SJSB056-C1 SL_ _ _ _

SJSB056-C2 SL_ _ _ _
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SJSB056-C7 SL_ _ _ _
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SJSB057-C7 SL_ _ _ _

SJSB057-C8 SL_ _ _ _

SJSB057-C9 SL_ _ _ _

SJSB058-C1 SL_ _ _ _

SJSB058-C2 SL_ _ _ _

SJSB058-C3 SL_ _ _ _

SJSB058-C4 SL_ _ _ _

SJSB058-C5 SL_ _ _ _

SJSB058-C6 SL_ _ _ _

SJSB058-C7 SL_ _ _ _

SJSB058-C8 SL_ _ _ _

SJSB058-C9 SL_ _ _ _

SJSB059-C1 SL_ _ _ _

SJSB059-C2 SL_ _ _ _

SJSB059-C3 SL_ _ _ _

SJSB059-C4 SL_ _ _ _

SJSB059-C5 SL_ _ _ _

SJSB059-C6 SL_ _ _ _

SJSB059-C7 SL_ _ _ _

SJSB059-C8 SL_ _ _ _

SJSB059-C9 SL_ _ _ _

SJSB054 Geotechnical

SJSB055 Geotechnical

SJSB058 Chemistry

SJSB059 Chemistry

SJSB054 Chemistry

SJSB055 Chemistry

SJSB056 Chemistry

SJSB057 Chemistry
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San Jacinto River Waste Pits Superfund Site

SJSB060-C1 SL_ _ _ _

SJSB060-C2 SL_ _ _ _

SJSB060-C3 SL_ _ _ _

SJSB060-C4 SL_ _ _ _

SJSB060-C5 SL_ _ _ _

SJSB060-C6 SL_ _ _ _

SJSB060-C7 SL_ _ _ _

SJSB060-C8 SL_ _ _ _

SJSB060-C9 SL_ _ _ _

SJSB061-C1 SL_ _ _ _

SJSB061-C2 SL_ _ _ _

SJSB061-C3 SL_ _ _ _

SJSB061-C4 SL_ _ _ _

SJSB061-C5 SL_ _ _ _

SJSB061-C6 SL_ _ _ _

SJSB061-C7 SL_ _ _ _

SJSB061-C8 SL_ _ _ _

SJSB061-C9 SL_ _ _ _

SJSB062-C1 SL_ _ _ _

SJSB062-C2 SL_ _ _ _

SJSB062-C3 SL_ _ _ _

SJSB062-C4 SL_ _ _ _

SJSB062-C5 SL_ _ _ _

SJSB062-C6 SL_ _ _ _

SJSB062-C7 SL_ _ _ _

SJSB062-C8 SL_ _ _ _

SJSB062-C9 SL_ _ _ _

SJSB062-G1 SL_ _ _ _

SJSB062-G2 SL_ _ _ _

SJSB062-G3 SL_ _ _ _

SJSB062-G4 SL_ _ _ _

SJSB062-G5 SL_ _ _ _

SJSB062-G6 SL_ _ _ _

SJSB062-G7 SL_ _ _ _

SJSB062-G8 SL_ _ _ _

SJSB062-G9 SL_ _ _ _

SJSB062-G10 SL_ _ _ _

SJSB062-G11 SL_ _ _ _

SJSB062-G12 SL_ _ _ _

SJSB062-G13 SL_ _ _ _

SJSB062-G14 SL_ _ _ _

SJSB063-C1 SL_ _ _ _

SJSB063-C2 SL_ _ _ _

SJSB063-C3 SL_ _ _ _

SJSB063-C4 SL_ _ _ _

SJSB063-C5 SL_ _ _ _

SJSB063-C6 SL_ _ _ _

SJSB063-C7 SL_ _ _ _

SJSB063-C8 SL_ _ _ _

SJSB063-C9 SL_ _ _ _

SJSB064-C1 SL_ _ _ _

SJSB064-C2 SL_ _ _ _

SJSB064-C3 SL_ _ _ _

SJSB064-C4 SL_ _ _ _

SJSB064-C5 SL_ _ _ _

SJSB064-C6 SL_ _ _ _

SJSB064-C7 SL_ _ _ _

SJSB064-C8 SL_ _ _ _

SJSB064-C9 SL_ _ _ _

SJSB064-G1 SL_ _ _ _

SJSB064-G2 SL_ _ _ _

SJSB064-G3 SL_ _ _ _

SJSB064-G4 SL_ _ _ _

SJSB064-G5 SL_ _ _ _

SJSB064-G6 SL_ _ _ _

SJSB064-G7 SL_ _ _ _

SJSB064-G8 SL_ _ _ _

SJSB064-G9 SL_ _ _ _

SJSB064-G10 SL_ _ _ _

SJSB064-G11 SL_ _ _ _

SJSB064-G12 SL_ _ _ _

SJSB064-G13 SL_ _ _ _

SJSB064-G14 SL_ _ _ _

Chemistry

SJSB062 Geotechnical

SJSB063 Chemistry

SJSB060 Chemistry

SJSB062 Chemistry

SJSB064 Geotechnical

SJSB064

SJSB061 Chemistry
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San Jacinto River Waste Pits Superfund Site

SJSB065-C1 SL_ _ _ _

SJSB065-C2 SL_ _ _ _

SJSB065-C3 SL_ _ _ _

SJSB065-C4 SL_ _ _ _

SJSB065-C5 SL_ _ _ _

SJSB065-C6 SL_ _ _ _

SJSB065-C7 SL_ _ _ _

SJSB065-C8 SL_ _ _ _

SJSB065-C9 SL_ _ _ _

SJSB066-C1 SL_ _ _ _

SJSB066-C2 SL_ _ _ _

SJSB066-C3 SL_ _ _ _

SJSB066-C4 SL_ _ _ _

SJSB066-C5 SL_ _ _ _

SJSB066-C6 SL_ _ _ _

SJSB066-C7 SL_ _ _ _

SJSB066-C8 SL_ _ _ _

SJSB066-C9 SL_ _ _ _

SJGB010-1-C1 SL_ _ _ _

SJGB010-1-C2 SL_ _ _ _

SJGB010-1-C3 SL_ _ _ _

SJGB010-1-C4 SL_ _ _ _

SJGB010-1-C5 SL_ _ _ _

SJGB010-1-C6 SL_ _ _ _

SJGB012-1-C1 SL_ _ _ _

SJGB012-1-C2 SL_ _ _ _

SJGB012-1-C3 SL_ _ _ _

SJGB012-1-C4 SL_ _ _ _

SJGB012-1-C5 SL_ _ _ _

SJGB036-1-C1 SL_ _ _ _

SJGB036-1-C2 SL_ _ _ _

SJGB036-1-C3 SL_ _ _ _

SJSB067-C1 SL_ _ _ _

SJSB067-C2 SL_ _ _ _

SJSB067-C3 SL_ _ _ _

SJSB067-C4 SL_ _ _ _

SJSB067-C5 SL_ _ _ _

SJSB068-C1 SL_ _ _ _

SJSB068-C2 SL_ _ _ _

SJSB068-C3 SL_ _ _ _

SJSB068-C4 SL_ _ _ _

SJSB068-C5 SL_ _ _ _

SJSB069-C1 SL_ _ _ _

SJSB069-C2 SL_ _ _ _

SJSB069-C3 SL_ _ _ _

SJSB069-C4 SL_ _ _ _

SJSB069-C5 SL_ _ _ _

SJSB070-C1 SL_ _ _ _

SJSB070-C2 SL_ _ _ _

SJSB070-C3 SL_ _ _ _

SJSB070-C4 SL_ _ _ _

SJSB070-C5 SL_ _ _ _

SJSB071-C1 SL_ _ _ _

SJSB071-C2 SL_ _ _ _

SJSB071-C3 SL_ _ _ _

SJSB071-C4 SL_ _ _ _

SJSB071-C5 SL_ _ _ _

SJSB072-C1 SL_ _ _ _

SJSB072-C2 SL_ _ _ _

SJSB072-C3 SL_ _ _ _

SJSB072-C4 SL_ _ _ _

SJSB072-C5 SL_ _ _ _

SJSB073-C1 SL_ _ _ _

SJSB073-C2 SL_ _ _ _

SJSB073-C3 SL_ _ _ _

SJSB073-C4 SL_ _ _ _

SJSB073-C5 SL_ _ _ _

SJSB074-C1 SL_ _ _ _

SJSB074-C2 SL_ _ _ _

SJSB074-C3 SL_ _ _ _

SJSB074-C4 SL_ _ _ _

SJSB074-C5 SL_ _ _ _

SJGB010-1 Chemistry

SJGB012-1 Chemistry

SJGB036-1 Chemistry

SJSB072 Chemistry

SJSB073 Chemistry

SJSB074 Chemistry

SJSB070 Chemistry

SJSB071 Chemistry

SJSB067 Chemistry

SJSB068 Chemistry

SJSB069 Chemistry

SJSB066 Chemistry

SJSB065 Chemistry
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San Jacinto River Waste Pits Superfund Site

SJSB075-C1 SL_ _ _ _

SJSB075-C2 SL_ _ _ _

SJSB075-C3 SL_ _ _ _

SJSB075-C4 SL_ _ _ _

SJSB075-C5 SL_ _ _ _

SJSB076-C1 SL_ _ _ _

SJSB076-C2 SL_ _ _ _

SJSB076-C3 SL_ _ _ _

SJSB076-C4 SL_ _ _ _

SJSB076-C5 SL_ _ _ _

SJSB077-C1 SL_ _ _ _

SJSB077-C2 SL_ _ _ _

SJSB077-C3 SL_ _ _ _

SJSB077-C4 SL_ _ _ _

SJSB077-C5 SL_ _ _ _

SJSB078-C1 SL_ _ _ _

SJSB078-C2 SL_ _ _ _

SJSB078-C3 SL_ _ _ _

SJSB078-C4 SL_ _ _ _

SJSB078-C5 SL_ _ _ _

SJSB079-C1 SL_ _ _ _

SJSB079-C2 SL_ _ _ _

SJSB079-C3 SL_ _ _ _

SJSB079-C4 SL_ _ _ _

SJSB079-C5 SL_ _ _ _

SJSB080-C1 SL_ _ _ _

SJSB080-C2 SL_ _ _ _

SJSB080-C3 SL_ _ _ _

SJSB080-C4 SL_ _ _ _

SJSB080-C5 SL_ _ _ _

SJSB081-C1 SL_ _ _ _

SJSB081-C2 SL_ _ _ _

SJSB081-C3 SL_ _ _ _

SJSB081-C4 SL_ _ _ _

SJSB081-C5 SL_ _ _ _

SJSB082-C1 SL_ _ _ _

SJSB082-C2 SL_ _ _ _

SJSB082-C3 SL_ _ _ _

SJSB082-C4 SL_ _ _ _

SJSB082-C5 SL_ _ _ _

SJSB083-G1 SL_ _ _ _

SJSB083-G2 SL_ _ _ _

SJSB083-G3 SL_ _ _ _

SJSB083 Chemistry SJSB083-C1 SL_ _ _ _

SJSB083-B1 SL_ _ _ _

SJSB083-B2 SL_ _ _ _

SJSB083-B3 SL_ _ _ _

SJSB084-G1 SL_ _ _ _

SJSB084-G2 SL_ _ _ _

SJSB084-G3 SL_ _ _ _

SJSB084 Chemistry SJSB084-C1 SL_ _ _ _

SJSB084-B1 SL_ _ _ _

SJSB084-B2 SL_ _ _ _

SJSB084-B3 SL_ _ _ _

SJSB085-G1 SL_ _ _ _

SJSB085-G2 SL_ _ _ _

SJSB085-G3 SL_ _ _ _

SJSB085 Chemistry SJSB085-C1 SL_ _ _ _

SJSB085-B1 SL_ _ _ _

SJSB085-B2 SL_ _ _ _

SJSB085-B3 SL_ _ _ _

Note:
a
 The size and number of containers may be modified by the analytical laboratory.

SJSB085 Geotechnical

SJSB085 Biological

SJSB075 Chemistry

SJSB076 Chemistry

SJSB077

SJSB083

SJSB083

SJSB084

SJSB084

Geotechnical

Biological

Geotechnical

Biological

SJSB080 Chemistry

SJSB081 Chemistry

SJSB082 Chemistry

Chemistry

SJSB078 Chemistry

SJSB079 Chemistry
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1. Introduction 

GHD Services Inc. (GHD), on behalf of the International Paper Company (IPC) and McGinnes 

Industrial Maintenance Corporation (MIMC; collectively referred to as the Respondents), prepared 

this Quality Assurance Project Plan (QAPP) for the San Jacinto River Waste Pits Site in Harris, 

County, Texas (Site). This QAPP was prepared pursuant to the requirements of Administrative 

Settlement Agreement and Order on Consent for Remedial Design (AOC), Docket No. 06-02-18 

agreed to by the Respondents and by the United States Environmental Protection Agency (EPA) 

with an effective date of April 11, 2018. The AOC includes a Statement of Work (SOW) which 

describes the requirements for implementing the Remedial Design (RD) for the Site and directs the 

Respondents to undertake a Pre-Design Investigation (PDI) to support the RD. 

This QAPP was developed to augment the Field Sampling Plan (FSP) and to address sample 

analysis and data handling during the PDI and Treatability Study (TS) activities. As specified in the 

SOW, this QAPP was prepared in accordance with the EPA Requirements for Quality Assurance 

Project Plans, QA/R-5, EPA/240/B-01003 (March 2001, reissued May 2006); Guidance for Quality 

Assurance Project Plans, QA/G-5, EPA/240/R 02/009 (December 2002); and Uniform Federal 

Policy for Quality Assurance Project Plans, Parts 1-3, EPA/505/B-04/900A through 900C 

(March 2005). 

In accordance with the EPA guidance listed above, there are four main topics that must be included 

in a QAPP. 

These four topics include: 

 Project Management - project management, project objectives, and project history. 

 Data Generation and Acquisition - descriptions of the design and implementation of all 

measurement systems that will be used during the project. 

 Assessment/Oversight - the procedures used to ensure proper implementation of the QAPP. 

 Data Validation and Usability - the quality assurance (QA) activities that occur after the data 

collection phase of the project is completed. 

The associated tasks and responsibilities with the project management, data generation and 

acquisition, assessment/oversight, and data validation and usability for the PDI and TS are 

presented in this QAPP. 

2. Project Organization 

The responsibilities of management, QA personnel, field personnel, and laboratory personnel are 

provided in the following subsections. Additionally, any special training/certification requirements for 

the project are identified and an organization chart that identifies the lines of communication among 

the participants in the PDI and TS activities is presented herein. 
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2.1 Management Responsibilities 

United States Environmental Protection Agency 

EPA is the lead agency governing the remediation of the San Jacinto River Waste Pits Site in Harris 

County, Texas. The EPA Remedial Project Manager is Gary Baumgarten. 

International Paper Company and McGinnes Industrial Maintenance Company 

As the responsible party, International Paper Company and McGinnes Industrial Maintenance 

Company (collectively referred to as the Respondents) are implementing the PDI and TS. The 

Respondents have overall responsibility for procuring consultants and contractors to perform the 

work, budgeting and securing the necessary funds, and assuring that the requirements of the AOC 

are met. 

Charles Munce - Project Coordinator - GHD 

The Project Coordinator will work with the EPA and the Respondents to ensure the RD is conducted 

in accordance with the approved work plan. 

Charles Munce - Project Manager - GHD 

GHD's Project Manager is ultimately responsible for ensuring that the project objectives are 

achieved. 

The Project Manager will oversee and approve all project activities, review QA reports, approve final 

project QA needs, authorize necessary actions and adjustments to accomplish program QA 

objectives, and act as liaison between agencies and field staff. 

TestAmerica Project Manager 

TestAmerica is a full-service chemical analytical laboratory accredited under National 

Environmental Laboratory Accreditation Program (NELAP) and certified in Texas. Additional 

laboratories may be required for any specialty environmental analyses that maybe required in the 

future. 

The TestAmerica Project Manager is responsible for ensuring the project objectives are achieved by 

the laboratories. They will act as the primary point of contact with GHD and will resolve any 

technical issues relating to generated analytical data. 

2.2 Quality Assurance Responsibilities 

Project team members with QA responsibilities include GHD's QA Officer, GHD's Field QA Officer, 

and the TestAmerica QA Officer. These individuals and their specific responsibilities are 

summarized by the following. 

Deborah Brennan - Quality Assurance Officer - GHD 

 Review laboratory quality assurance/quality control (QA/QC) 

 Coordinate and review data validation and assessment 
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 Advise on laboratory corrective action procedures 

 Prepare and review QA reports 

 QA/QC representation of project activities 

Field QA Officer - GHD 

 Oversight and review field QA/QC 

 Management of field activities and field QA/QC 

 Field data assessment 

 Internal field technical system audits 

 Technical representation of field activities 

 Preparation of Standard Operating Procedures (SOPs) for field activities 

 Implement and document field corrective actions, if necessary 

TestAmerica Quality Assurance Officer 

 Coordinate and overview of TestAmerica systems audits 

 Overview of QA/QC documentation 

 Conduct detailed data review 

 Implement and document TestAmerica corrective actions, if required 

 Technical representation of TestAmerica QA procedures 

 Oversee preparation of TestAmerica SOPs 

2.3 Field Responsibilities 

GHD will conduct all field sampling and obtain field measurements related to sampling during the 

PDI and TS. The specific procedures for field sample collection and field measurements will adhere 

to all designated SOPs for fieldwork and as described in any applicable work plan. GHD's field team 

leader will be responsible for documenting any field-related nonconformances and implementing 

and documenting subsequent corrective actions. The field team leader or any field team member 

can identify and report nonconformances. 

2.4 TestAmerica Responsibilities 

The TestAmerica is expected to perform the analyses for the PDI and TS. Specific information 

concerning the sampling and analysis requirements are provided in Section 2.7 of this QAPP. 

The shipping address and contact information for TestAmerica will be provided by prior to samples 

being collected. The specific responsibilities of TestAmerica personnel involved in the project are 

summarized by the following: 
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TestAmerica Contact 

 Coordinate laboratory analyses 

 Supervise in-house chain-of-custody 

 Subcontract sample analyses, as needed 

 Schedule sample analyses 

 Oversee data review 

 Oversee preparation of analytical reports 

Sample Custodian 

 Receive and inspect incoming sample containers 

 Record the condition of incoming sample containers 

 Sign appropriate documents 

 Verify correctness of chain-of-custody documentation 

 Notify project manager of any nonconformances identified during sample receipt and inspection 

 Assign a unique identification number to each sample, and enter the client identification number 

and sample identification numbers into the sample receiving log 

 Initiate transfer of the samples to appropriate TestAmerica sections 

 Control and monitor access/storage of samples and extracts 

2.5 Problem Definition/Background Information 

The AOC describes impoundments that were built in the mid-1960s for disposal of paper mill waste. 

The impoundments are located on the western side of the San Jacinto River, in Harris County, 

Texas, north and south of Interstate Highway 10. In 1965 and 1966, pulp and paper mill waste was 

reportedly transported by barge from the Champion Paper Inc. paper mill in Pasadena, Texas, and 

deposited in the impoundments. The Preliminary Site Perimeter described in Appendix C of the 

AOC encompasses these impoundments and the surrounding in-water and upland areas. 

This QAPP has been prepared by GHD on behalf of the Respondents and focuses on specific 

QA/QC activities designed to achieve the objectives of the PDI and TS at the Site. 

This QAPP is a dynamic document, and it will be updated with specific addenda, if necessary, to 

reflect new phases of work as they are implemented. Any necessary modifications will be made by 

GHD's QA Officer and will be reviewed by GHD's Project Manager. This QAPP will be reviewed on 

an annual basis by GHD's QA Officer to ensure it accurately reflects any work being conducted at 

the Site. It is anticipated that this QAPP will be utilized throughout the PDI and TS phases. 

2.6 Project/Task Description 

An overview of the sampling and analysis program is provided in Table B-1. Target analytes and 

targeted quantitation limits are presented in Table B-2. 

rr,:fi 
f i1 



 

 

GHD | Quality Assurance Project Plan | Appendix B | 11187072 (2) | Page 5 

2.7 Quality Objectives and Criteria for Measurement Data 

The quality objectives and measurement performance criteria for data obtained for the PDI and TS 

are presented in the following subsections. 

2.7.1 Data Quality Objectives 

Data quality objectives (DQOs) are qualitative and quantitative statements derived from the outputs 

of each step of the DQO process. The DQO process is a series of planning steps based on the 

scientific method that is designed to ensure that the type, quantity, and quality of environmental 

data used in decision making are appropriate for the intended application. A systematic planning 

process was used to develop this work plan. This process, as described in EPA's Guidance on 

Systematic Planning Using the DQOs Process (EPA, 2006), is designed to ensure that 

environmental data are of the appropriate type and quality for the intended use, and lead to logical 

conclusions and defensible decisions or estimates. DQOs are developed through a seven-step 

process that is both sequential and iterative, depending upon the complexity of the problem. The 

steps involve both qualitative and quantitative criteria. The overarching outcomes of the DQO 

process are described below. 

There are seven steps in the DQO process that include: 

1. Stating the problem 

2. Identifying the goal of the study 

3. Identifying information inputs 

4. Defining the boundaries of the study 

5. Developing the analytical approach 

6. Specifying performance or acceptance criteria 

7. Developing the plan for obtaining data 

The resulting statements and DQOs are summarized in the following: 

1 Problem 

The Record of Decision (ROD) for the Site calls for a remedial action 
(RA) that involves removal of waste material and off-site disposal. 
There are data gaps to be filled prior to design of the RA; these are 
identified in the Draft Second Phase Pre-Design Investigation Work 
Plan. The purpose of the Draft Second Phase Pre-Design Investigation 
is to fill these data gaps. 

2 Goal 
The goal is to collect the data necessary to fill the data gaps as 
identified in the Draft Second Phase Pre-Design Investigation Work 
Plan. 

3 Inputs 
Additional analytical chemistry data will be collected to fill the 
remaining data gaps. 

4 Boundaries 
Soil, sediment, and water samples from the Northern Impoundment 
and soil samples from the Southern Impoundment will be collected. 
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5 Analytical Approach 
The analytical approach is to generate usable data in accordance with 
the QAPP to address identified data gaps. 

6 Acceptance Criteria 
The laboratory acceptance criteria are presented in this QAPP for the 
Draft Second Phase Pre-Design Investigation Work Plan activities to 
generate validated data to address identified data gaps. 

7 Plan 
The plan for collection activities is presented in the Draft 
Second Phase Pre-Design Investigation Work Plan and the Treatability 
Study Work Plan. 

2.7.2 Measurement Performance Criteria 

The measurement performance criteria for precision, accuracy, representativeness, completeness, 

comparability, and sensitivity (PARCCS) are provided in the following subsections. 

2.7.2.1 Field Precision Criteria 

Precision of the field sample collection procedures will be assessed by the analysis of field duplicate 

samples. Field duplicate samples will be collected at a frequency of 1 per 20 or fewer investigative 

samples or at a minimum frequency of 1 per sampling event. The samples will be labeled such that 

the field duplicate sample is "blind" to the laboratory. A relative percent difference (RPD) of 

100 percent for soil/sediment and 50 percent for groundwater/surface water samples will be used as 

the acceptance limit for analytes detected in both the investigative and field duplicate samples at 

concentrations greater than or equal to five times their quantitation limits. 

Field precision for field measurements will be assessed through replicate measurement of the same 

sample, as applicable to the parameter being measured. The precision acceptance criteria for field 

measurements will be an RPD of 10 percent or less. 

2.7.2.2 Laboratory Precision Criteria 

Laboratory precision will be assessed through the calculation of RPDs for laboratory duplicate 

sample analyses. These will be matrix spike/matrix spike duplicate (MS/MSD) and/or laboratory 

control samples/laboratory control sample duplicates (LCS/LCSD). The equation to be used to 

determine precision is presented in Section 5.3.1 of this QAPP. Laboratory precision acceptance 

criteria will be generated by TestAmerica and included in the laboratory reports. 

2.7.2.3 Field Accuracy Criteria 

The criteria for accuracy of the field sample collection procedures will be to ensure that samples are 

not affected by sources external to the sample, such as inadequate equipment decontamination 

procedures or sample contamination by ambient conditions or sample cross-contamination. Field 

sampling accuracy will be assessed using the data from equipment blank samples. 

Field equipment blank samples will be collected at a minimum frequency of 1 per 10 sampling 

equipment decontamination procedures with a minimum frequency of one per sampling event 

during which equipment decontamination occurs. Field equipment blank samples (hereafter referred 

to as equipment blank samples) will be collected by routing laboratory-provided deionized water 

through decontaminated sampling equipment for the same parameters being analyzed for the PDI 
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and TS collection activities. The samples will be labeled such that the equipment blank sample is 

"blind" to the laboratory. Equipment blank samples will be analyzed to check for procedural 

contamination or ambient conditions that may cause sample contamination. 

Equipment blank samples should not contain target analytes. The equipment sample data will be 

evaluated using the procedures specified in Section 5.3.2 of this QAPP. Accuracy also will be 

ensured by adhering to all sample handling procedures, sample preservation requirements, and 

holding time periods. 

Accuracy of field measurements will be assessed by analyzing calibration check samples, as 

applicable to the parameter being measured. 

2.7.2.4 Laboratory Accuracy Criteria 

Laboratory accuracy will be assessed by determining percent recoveries from Laboratory Control 

Sample (LCS) analyses. An LCS will be analyzed at a frequency of 1 per laboratory batch of 20 or 

fewer samples of the same matrix. Accuracy relative to the sample matrix will be assessed by 

determining percent recoveries from the analysis of matrix spike (MS) samples. The equation to be 

used to determine accuracy for this project is presented in Section 5.3.2 of this QAPP. Laboratory 

accuracy acceptance criteria will be generated by TestAmerica and included in the laboratory 

reports. 

The accuracy of all organic analyses also will be monitored through the analysis of surrogate 

compounds. Surrogate compounds are added to each sample, standard, blank, and quality control 

(QC) sample prior to sample preparation and analysis. Surrogate compounds are not expected to 

be found occurring naturally in the samples but behave analytically similar to the compounds of 

interest. Consequently, surrogate compound percent recovery data will provide information on the 

effect that the sample matrix exhibits on the accuracy of the analyses. Surrogate compound percent 

recovery acceptance criteria will be generated by TestAmerica and included in the laboratory 

reports. 

2.7.2.5 Field Representativeness Criteria 

Representativeness is dependent upon the proper design of the sampling program. The 

representativeness criteria for field sampling will be to ensure that the correct locations are sampled 

and that the proper sampling procedures are followed. The sampling program was designed to 

provide data representative of conditions at the Site. During development of the sampling program, 

consideration was given to existing analytical data and physical setting. 

2.7.2.6 Laboratory Representativeness Criteria 

The representativeness criteria for laboratory data will be to ensure that the proper analytical 

procedures are used for sample preparation, sample analysis, and that sample holding times are 

met. Additionally, the accuracy and precision of the laboratory data affect representativeness. The 

laboratory representativeness criteria will include achieving the accuracy and precision criteria for 

the sample analyses. 
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2.7.2.7 Field Comparability Criteria 

The criteria for field comparability will be to ensure and document that the proper sampling 

procedures are followed. 

2.7.2.8 Laboratory Comparability Criteria 

The criteria for laboratory data comparability will be to ensure that the analytical methods used for 

the PDI and TS are comparable to the methods used for previous sampling events, as applicable. 

2.7.2.9 Field Completeness Criteria 

The criterion for field completeness will be 90 percent or more of the field-measured data to ensure 

that the data are usable. The procedure for determining field data usability is provided in 

Section 3.9.2 of this QAPP. The equation for calculating completeness is presented in Section 5.3.4 

of this QAPP. 

2.7.2.10 Laboratory Completeness Criteria 

The criteria for laboratory completeness will be 90 percent or more of the laboratory data are 

determined to be usable for the intended purpose. The procedure for determining laboratory data 

usability is provided in Section 3.9.2 of this QAPP. The equation for calculating completeness is 

presented in Section 5.3.4 of this QAPP. 

2.7.2.11 Field Sensitivity Criteria 

Sensitivity is the measure of the concentration at which an analytical method can positively identify 

and report analytical results. The sensitivity of a given method is commonly referred to as the 

detection limit. The sensitivity criteria for field measurement will be in accordance with manufacturer 

specification. 

2.7.2.12 Laboratory Sensitivity Criteria 

Targeted quantitation limits have been set to meet the Texas Minimum Analytical Limits (MALs), 

when available, for the specified analytes as presented in Table B-2. 

It should be noted that high concentration of target and non-target analytes and matrix interferences 

may prevent the targeted quantitation limits from being achieved for all samples. The methods 

selected for analyzing the samples are EPA methods routinely used to support environmental 

investigations and data gathering activities. 

2.8 Special Training/Certification Requirements 

Field sampling team members are required to have successfully completed relevant field training 

protocols and to follow the Health and Safety Plan for the Site. They are also required to have 

received the 40-hour Hazardous Waste Operations and Emergency Response (HAZWOPER) 

safety training and annual 8-hour refresher courses required by 29 Code of Federal Regulations 

(CFR) Parts 1910 and 1926. Employee training documentation is maintained by GHD. 
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Laboratory personnel training records are maintained by TestAmerica. TestAmerica is required to 

be accredited through the NELAP and the Texas Commission on Environmental Quality (TCEQ) for 

the methods that that they will perform, as applicable to demonstrate compliance with EPA's 

requirement that the laboratory have a documented quality system that complies with American 

National Standards Institute/American Society for Quality Control (ANSI/ASQC) E4-94 

("Specifications and Guidelines for Quality System for Environmental Data Collection and 

Environmental Technology Programs", January 1995), and EPA QA/R-2 ("EPA Requirements for 

Quality Management Plans", March 2001). TestAmerica is accredited by NELAP for the analyses 

identified in this QAPP. 

2.9 Documentation and Records 

The documents, records, and reports generated during the PDI and TS activities are identified in the 

following subsections. The GHD Project Manager will ensure the most current version of the QAPP 

is available prior to each sampling event. 

2.9.1 Field and Laboratory Records 

Documents and records generated during the project include sample collection records, QC sample 

records, laboratory records, and data handling records. A brief description of these documents and 

records are provided below. Detailed information on these records is provided in subsequent 

sections of this QAPP. 

Sample collection records that will be used during the program's sampling activities include field 

logbooks and/or project standard field forms, stratigraphic logs, chain-of-custody records, field 

narratives, and shipping papers. 

QC sample records that will be used during the project to document the generation of QC samples 

include field logbooks and/or project standard field forms recording field blank samples, and field 

duplicate samples. TestAmerica will maintain quality records for deionized water sent for trip blanks 

or sent for field blank samples and sample integrity information. Records of sample preservation will 

be maintained in field logbooks and/or on project standard field forms and by TestAmerica. 

Calibration data, where applicable, will be recorded in these logbooks and/or on project standard 

field forms. 

Laboratory records that will be maintained for the project include sample receipt documentation, 

laboratory narratives, field and laboratory chain-of-custody documentation, sample container 

cleanliness certifications, reagent and standard reference material certifications, sample preparation 

records, sample analysis records (i.e., run logs), instrument/raw data, QC data, calibration data, 

corrective action reports, and final reports. 

Data handling records that will be maintained include verification of computer programs used to 

manipulate or reduce raw data into final results and data validation reports. TestAmerica will 

maintain documentation of data verification and reduction procedures as necessary for the analyses 

used during the PDI and TS. GHD will maintain checklists, notes, and reports generated during the 

external data validation process. 

rr,:fi 
f i1 



 

 

GHD | Quality Assurance Project Plan | Appendix B | 11187072 (2) | Page 10 

2.9.2 Data Reporting Format 

Field data will be recorded in field logbooks and/or on project standard field forms. The details for 

recording field data are provided in Section 2.9.1 of this QAPP. Field data will be generated 

primarily from observations. This information will be included in project reports or submittals. 

TestAmerica reports for the sampling and monitoring activities will include the following data 

deliverables: 

1. Case narrative for each analyzed batch of samples 

2. Cross referencing of laboratory sample to project sample identification numbers 

3. Description of data qualifiers to be used 

4. Methods of sample preparation and analyses for samples 

5. Sample results 

6. Raw data for sample results and laboratory QC samples 

7. Results of (dated) initial and continuing calibration checks and Gas Chromatography/Mass 

Spectrometry (GC/MS) tuning results 

8. MS/MSD recoveries, LCS, method blank results, surrogate recoveries, calibration check 

compounds and system performance check compound results (organics) 

9. MS recoveries and matrix duplicate RPDs, LCS, serial dilutions, method blank results, and 

reagent blank results (inorganics) 

10. Labeled and dated chromatograms/spectra of sample results and laboratory QC checks 

The data package submitted will be an EPA "Contract Laboratory Program-like (CLP-like)" data 

package consisting of all the information presented in a CLP data package but not necessarily on 

CLP forms. 

Raw instrument data (including calibration data and instrument performance checks), method 

detection limit (MDL) studies, and method performance and validation studies will be maintained by 

TestAmerica. Summaries of the results of these studies will be included in the data packages 

2.9.3 Data Archiving and Retrieval 

All records will be maintained consistent with the TestAmerica's and GHD's record retention policies 

and agency requirements. 

3. Data Generation and Acquisition 

The design and implementation of the measurement systems that will be used during the PDI and 

TS activities, including sampling procedures, analytical procedures, and data handling and 

documentation, are detailed in the following subsections. 
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3.1 Sampling Process Design 

The rationale for the sampling program is described in the PDI and TS Work Plans. 

3.1.1 Sampling Methods 

Sample collection methods and the following SOPs are provided in the Draft Second Phase 

Pre-Design Investigation Work Plan and the Treatability Study Work Plans. 

SOP 1 Drilling Over Water 

SOP 2 Investigation Derived Material Management 

SOP 3 Lagoon and Sediment Sampling 

SOP 4 Soil Sampling 

SOP 5 Water Sampling 

SOP 6 Stabilization Testing 

SOP 7 Water Jar Testing 

3.1.2 Field Equipment and Sample Container Cleaning Procedures 

Equipment cleaning/decontamination procedures are provided in the SOPs. Sample containers will 

be provided by TestAmerica. All containers will be pre-cleaned in accordance with the EPA 

guidance document entitled "Specifications and Guidance for Contaminant-Free Sample 

Containers", EPA 540/R-93/051. Certificates of analysis for each lot of containers will be maintained 

by TestAmerica or be available from the vendor upon request. 

3.1.3 Field Equipment Maintenance, Testing, and Inspection Requirements 

Field equipment will be inspected and tested prior to use in the field. Maintenance logs for all field 

equipment are recorded in the field logbooks or kept in field equipment files located with the 

consultant conducting the sampling event. Prior to use in the field, the equipment is checked again, 

and the performance information is recorded in the field logbook and/or on a standard field 

equipment form. All equipment returned from the field is inspected and tested. Any required 

maintenance is performed and documented prior to the equipment being returned to service. 

Critical spare parts for field equipment and replacement field equipment are available and can be 

delivered to the field when the need is identified. Alternately, field equipment vendors can provide 

replacement equipment, if needed. The replacement equipment can be shipped for overnight 

delivery, as necessary. 

3.1.4 Inspection and Acceptance Requirements for Supplies and Sample 

Containers 

The field supplies will consist of detergent (Alconox) for equipment cleaning, distilled water for 

sample collection equipment rinsing, deionized water for final sample collection equipment rinsing 

and for collecting equipment rinsate blank samples, and sample containers to collect the samples. 
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Alconox, a standard laboratory-grade detergent, and distilled water will be purchased as needed 

from a variety of vendors. 

Deionized water and sample containers will be provided by TestAmerica. TestAmerica will maintain 

documentation of the purity/cleanliness for these materials. The TestAmerica QA Officer is 

ultimately responsible for ensuring these materials are acceptable for the project. The acceptability 

of these materials for use will be evaluated by reviewing lot analysis certificates (deionized water 

and containers). Water and containers that do not meet TestAmerica's acceptability requirements 

will not be shipped to the field. 

3.2 Sample Handling and Custody Requirements 

The procedures for sample handling, labeling, shipping, and chain-of-custody documentation are 

provided in the subsections that follow. 

3.2.1 Sample Handling 

The procedures used to collect the samples are provided in the SOPs. Table B-3 identifies the 

requirements for the number of containers, container volume, container type, preservation, holding 

time periods, and shipping for the analyses. The sample identification procedure is as follows: 

Example: 11187072-062019-S-DJT-XXX 

Where: 

11187072 = GHD project number (same project number as used in logbooks and on sample 

forms) 

062019 = Date of collection (mm,dd,yy) 

S = Designates sample matrix (S - Soil, GW - Groundwater, SW - Surface Water, 

SE - Sediment) 

DJT = Sampler initials 

XXX = Unique sample number 

Unique sequential sample numbers will be assigned to samples. Sample identifications, sample 

locations, and sample depths will be recorded in the field logbook or field forms. 

Samples will be placed in shipping coolers containing ice immediately following collection. The 

samples will be placed in the shipping cooler, and then shipped to TestAmerica via laboratory 

courier, hand delivery by GHD, or by an overnight courier service. 

3.2.2 Sample Custody 

Chain-of-custody is the sequence of possession of an item. An item (such as a sample or final 

evidence file) is considered to be in custody if the item is in actual possession of a person, the item 

is in the view of the person after being in his/her actual possession, or the item was in a person's 

physical possession but was placed in a secure area by that person. Field, laboratory, and final 

evidence files custody procedures are described in the subsections that follow. 
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3.2.2.1 Field Custody Procedures 

Log books and/or project standard field forms will be used to record field data collection activities. 

Entries will be described in as much detail as possible to ensure that a particular situation could be 

reconstructed solely from these entries. Field log books are bound field survey books or notebooks 

with consecutively numbered pages. Log books will be assigned to field personnel and will be 

stored at GHD's Baton Rouge office when not in use. Each log book will be identified by a 

project-specific document number. 

The title page of each log book will contain the following information: 

 Person to whom the log book is assigned 

 Log book number 

 Project name 

 Project start date 

 End date 

Entries into the logbook will contain a variety of information. At the beginning of each day's logbook 

entry, the date, start time, weather, names of all sampling team members present, and the 

signature of the person making the entry will be entered. The names of individuals visiting the Site 

or field sampling team and the purpose of their visit will also be recorded in the field logbook. 

All field measurements obtained and sample collection information will be recorded in a logbook 

and/or on a project standard field form. Project standard field forms are specifically prepared for 

each project sampling location. These forms are used to record all field measurements/information 

obtained and samples collected for each location. All entries will be made in ink, signed, and dated 

with no erasures. If an incorrect entry is made, the incorrect information will be crossed out with a 

single strike mark. The correct information will be entered adjacent to the original entry. 

Whenever a sample is collected, an identification and a detailed description (if necessary) of the 

location will be recorded in the logbook and/or on a project standard field form. Photographs taken 

at a location, if any, will be noted in the logbook. All equipment used to obtain field measurements 

will be recorded in the field logbook and/or on a project standard field form. In addition, the 

calibration data for all field measurement equipment will be recorded in the field logbook or on 

standard field forms. 

Samples will be collected according to the sampling procedures documented in the work plan. The 

equipment used to collect samples, time of sample collection, sample description, volume and 

number of containers, and preservatives added (if applicable) will be recorded in the field logbook 

and/or on a project standard field form. A deviation from the work plan, QAPP, or other 

project-appropriate planning document sampling procedures will be documented in the field logbook 

and/or on a project standard field form. Each sample will be uniquely identified using the sample 

identification system provided in Section 3.2.1. 

The sample packaging and shipping procedures summarized below will ensure that the samples 

arrive at TestAmerica with the chain-of-custody intact: 
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1. The field sampler is personally responsible for the care and custody of the samples until 

they are transferred to another person or TestAmerica. As few people as possible will 

handle the samples. 

2. All sample containers will be identified by using sample labels that include the sampler's 

initials, sample name, date and time of collection, and analyses to be performed. Sample 

labels will be completed for each sample using waterproof ink and will be placed on the 

sample container. 

3. Samples will be accompanied by a properly completed chain-of-custody form. The sample 

identification numbers and required analyses will be listed on the chain-of-custody form. 

When transferring the possession of samples, the individuals relinquishing and receiving the 

samples will sign and record the date and time on the form. The chain-of-custody form 

documents sample custody transfers from the sampler to another person, to TestAmerica, 

or to/from a secure storage area. 

4. Samples will be properly packaged for shipment and dispatched to TestAmerica for analysis 

with a separate signed chain-of-custody form enclosed in and secured to the inside top of 

each shipping cooler. Shipping coolers will be secured with custody seals for shipment to 

TestAmerica. The custody seal is then covered with clear plastic tape to prevent accidental 

damage to the custody seal. 

5. If samples are split with a government agency or other entity, it is the responsibility of that 

entity to prepare its own chain-of-custody form for the samples. Information regarding the 

identity of the entity and the sample(s) that are being split will be recorded in the field 

logbook. 

6. All sample shipments will be accompanied by the chain-of-custody form identifying its 

contents. The chain-of-custody form is a four-part carbonless-copy form. The form is 

completed by the sampling team which, after signing and relinquishing custody to the 

shipper, retains the bottom (goldenrod) copy. The shipper, if different than the sampling 

team members, retains the pink copy after relinquishing custody to TestAmerica. The yellow 

copy is retained by TestAmerica, and the fully executed white copy is returned as part of the 

data deliverables package. 

7. If the samples are sent by common carrier, a bill of lading (i.e., FedEx air bill) will be used 

and copies will be retained as permanent documentation. Commercial carriers are not 

required to sign the chain-of-custody form provided the form is sealed inside the sample 

cooler with the custody tape intact. 

3.2.2.2 TestAmerica Custody Procedures 

TestAmerica sample custody begins when the samples are received at the laboratory. The 

TestAmerica sample custodian will assign a unique laboratory sample identification number to each 

incoming sample. The field sample identification numbers, laboratory sample identification numbers, 

date and time of sample collection, date and time of sample receipt, and requested analyses will be 

entered into the sample receiving log. The laboratory's sample log-in, custody, and document 

control procedures will be consistent with its standard operating procedure. 

rr,:fi 
f i1 



 

 

GHD | Quality Assurance Project Plan | Appendix B | 11187072 (2) | Page 15 

Following log-in, all samples will be stored within an access-controlled location and will be 

maintained properly preserved (as defined in Table B-3) until completion of all laboratory analyses. 

Unused sample aliquots and sample extracts will be maintained properly preserved for a minimum 

of 30 days following receipt of the final report by GHD. TestAmerica will be responsible for the 

disposal of unused sample aliquots, sample containers, and sample extracts in accordance with all 

applicable local, state, and federal regulations. 

TestAmerica will be responsible for maintaining analytical logbooks and laboratory data. 

3.2.2.3 Final Evidence Files Custody Procedures 

The final evidence file for the project will be maintained by GHD and will consist of the following: 

1. Project plans 

2. Project logbooks 

3. Field data records 

4. Sample identification documents 

5. Chain-of-custody records 

6. Correspondence 

7. References, literature 

8. Final data packages 

9. Miscellaneous - photos, maps, drawings, etc. 

10. Reports 

The final evidence file materials will be the responsibility of the evidentiary file custodian with 

respect to maintenance and document removal. 

3.3 Analytical Method Requirements 

The laboratory analytical methods that will be used are presented in Table B-4. The frequency and 

types of QC samples to be collected are included in Table B-1. 

The turnaround time required for the analyses required for each batch of samples will be noted on 

the chain-of-custody documents submitted with the samples and will be communicated to the 

laboratory prior to the sampling event, as necessary. 

3.4 Quality Control Requirements 

The field and laboratory QC requirements for the PDI and TS are discussed in the following 

subsections. Specific QC checks and acceptance criteria are provided in the referenced analytical 

methods. 
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3.4.1 Field Sampling Quality Control 

Field QC requirements include analyzing reference standards for instrument calibration and for 

routine calibration checks. Field QC samples for this project include equipment blank samples to 

determine the existence and magnitude of sample contamination resulting from sample containers 

or sampling procedures and field duplicate samples to assess the overall precision of the sampling 

and analysis event. The frequency of collection of these field QC samples is summarized in 

Table B-1 of this QAPP. The evaluation of field QC data is provided in Section 3.9.2 of this QAPP. 

3.4.2 Analytical Quality Control 

The laboratory QC requirements for the analyses include analyzing method blanks, instrument 

performance checks, initial calibration standards, calibration verification standards, internal 

standards, surrogate compound spikes, and LCS. The acceptance criteria for LCS and surrogate 

compounds will be generated by TestAmerica and included in the laboratory reports. The analysis 

frequency and acceptance criteria for the remaining QC checks will be consistent with the 

referenced methods in Table B-4. 

3.5 Instrument/Equipment Testing, Inspection, and Maintenance 

Requirements 

The procedures used to verify that instruments and equipment are functional and properly 

maintained are described in the following subsections. 

3.5.1 Laboratory Instrument Maintenance 

As part of its QA/QC program, TestAmerica conducts routine preventive maintenance to minimize 

the occurrence of instrument failure and other system malfunctions. Designated TestAmerica 

employees will regularly perform routine scheduled maintenance and repair of (or coordinate with 

the instrument manufacturer for the repair of) all instruments. All maintenance that is performed will 

be documented in TestAmerica's maintenance logbooks. All laboratory instruments are maintained 

in accordance with manufacturer's specifications. 

3.6 Calibration Procedures and Frequency 

The procedures for maintaining the accuracy for all the instruments and measuring equipment that 

will be used for conducting field sampling and laboratory analyses are described in the following 

subsections. These instruments and equipment will be calibrated prior to each use or according to a 

periodic schedule. 

3.6.1 Field Instruments/Equipment 

Instruments and equipment used to gather, generate, or measure environmental data will be 

calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of results 

are consistent with the manufacturer's specifications. 

Equipment to be used during field sampling will be examined to confirm that it is in operating 

condition. This includes checking the manufacturer's operating manual for each instrument to 
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ensure that all maintenance requirements are being observed. Individual calibration records for 

each field instrument that will be used for the project will be reviewed to ensure that any prior 

equipment problems have not been overlooked and all necessary repairs to equipment have been 

completed. 

3.6.2 Laboratory Instruments 

Calibration of laboratory equipment will be based on approved written procedures. Records of 

calibration, repairs, or replacement will be filed and maintained by the designated TestAmerica 

personnel performing these QC activities. These records generally will be filed at the location where 

the work is performed and will be subject to a QA audit. TestAmerica will have trained staff and 

in-house spare parts available for instrument repair or will maintain service contracts with vendors. 

Specific calibration procedures and frequencies are detailed in the referenced method. 

3.7 Inspection/Acceptance Criteria for Supplies and Consumables 

The procedures that will be used to ensure that supplies and consumables used in the field and 

laboratory will be available as needed and free of contaminants are detailed in the following 

subsections. 

3.7.1 Field Supplies and Consumables 

Supplies and consumables for field sampling will be obtained from various vendors and include 

sample containers, detergent and water for equipment decontamination, and field blank water. The 

vendors and inspection and acceptance criteria for these field supplies were presented in 

Section 3.1.4 of this QAPP. Additional field supplies and consumables may include pump tubing 

and personal protective equipment. Pump tubing will be constructed of pre-cleaned high density 

polyethylene (or equivalent acceptable tubing). These materials will not introduce contaminants into 

the samples or interfere with the analyses. All field supplies will be consumed or replaced with 

sufficient frequency to prevent deterioration or degradation that may interfere with the analyses. 

3.7.2 Laboratory Supplies and Consumables 

TestAmerica's vendors for general labware and reagents may include VWR Scientific Products and 

Fisher Scientific. Vendors for chromatography supplies and organic standards may include 

Ultra Scientific, Supelco, Accustandard, Restek, ChemService, Cambridge Isotopes, and 

Aldrich Chemical. The lot numbers of reagents and standards will be recorded and dates of receipt, 

first use, and expiration will be documented by TestAmerica. Certificates of analysis will be 

maintained on file to document reagent/standard purity. 

The referenced methods provide details on identifying contaminants in reagents and standards, 

determining deterioration of reagents and standards, and the corrective actions required if 

contaminants or deterioration are identified. The TestAmerica QA Officer is ultimately responsible 

for ensuring the acceptability of supplies and consumables. 
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3.8 Data Acquisition Requirements (Non-Direct Measurements) 

Data generated during the PDI and TS are verified and validated. These data then will be submitted 

in the required reports to the client and the applicable regulatory agency. 

3.9 Data Management 

The procedures for managing data from generation to final use and storage are detailed in 

subsections that follow. 

3.9.1 Data Recording 

Field information will be recorded in field logbooks and/or on project standard field forms and 

consists of measurements from direct reading instruments or direct measurements. Field staff is 

responsible for recording field data and the Field QA Officer is responsible for identifying and 

correcting recording errors. 

Laboratory data are recorded in a variety of formats. Data from instruments are recorded on 

magnetic media, strip charts, or bench sheets. The referenced methods provide the data recording 

requirement for each preparation and analysis method. 

3.9.2 Data Validation 

3.9.2.1 Field Data 

Validation of field data for this project will primarily consist of checking for transcription errors and 

reviewing information recorded in field logbooks. Data transcribed from the field logbook into 

summary tables for reporting purposes will be verified for correctness by the Field QA Officer or 

designee. Any limitations on the use of field data will be identified in the required reports to client 

and/or regulatory agency. 

3.9.2.2 Environmental Laboratory Generated Data 

Full Validation (or Stage 4 validation equivalent) of all the analytical data will be performed by 

GHD's QA Officer or her designee in accordance with the following: 

1. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund 

Data Review (EPA 540-R-10-01, January 2010) 

2. EPA Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review (EPA 540-R-08-01, June 2008) 

3. National Functional Guidelines for High Resolution Superfund Methods Data Review 

(EPA 542-B-16-001, April 2016) 

The data assessment will include a review of all technical holding times, instrument performance 

check sample results, initial and continuing calibration results, and all batch and matrix QC 

including equipment blanks, field duplicates, MS/MSD, laboratory duplicates, surrogate recoveries, 

method blanks, LCS results, continuing and initial calibration checks, the identification and 

quantitation of specific analytes of interest, and review of raw and supporting documentation. 
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Assessment of analytical and in-house data will include checks on data consistency by looking for 

comparability of duplicate analyses, adherence to accuracy and precision control criteria detailed in 

this QAPP and anomalously high or low parameter values. The results of these data validations will 

be reported to the project manager, noting any discrepancies and their effect upon acceptability of 

the data. 

The evaluation and action criteria specified in these documents (referred to hereafter as the 

National Functional Guidelines) will be used for validating the data. Data validation reports will 

summarize the samples reviewed, parameters reviewed, any nonconformance with the established 

criteria, and validation actions (including data qualifiers). Qualifiers assigned to the data will be 

consistent with the data qualifiers specified in the National Functional Guidelines. 

3.9.3 Data Transformation/Data Reduction 

Field data reduction procedures will be minimal in scope compared to those implemented for 

laboratory data. Only direct reading instrumentation will be employed in the field, if needed. The use 

of field instruments will generate data read directly from the meters following calibration. These data 

will be recorded into field logbooks and/or on project standard field forms immediately after the 

measurements are obtained. 

Laboratory data reduction consists of producing the final results from raw data. The procedures, 

calculations, and specific equations used by TestAmerica for data reduction are detailed in the 

referenced methods. 

3.9.4 Data Transmittal/Transfer 

Field data will be entered into a standard spreadsheet format. The Field QA Officer is responsible 

for verifying the correctness of the field data after the data are transferred to a spreadsheet format. 

TestAmerica will provide data in electronic format as electronic data deliverables (EDDs) that are 

compatible with EarthSoft's EQuIS database product, which is GHD's database for chemistry and 

geographical data. EDDs are generated directly from the laboratory information management 

system (LIMS), thereby eliminating the possibility of manual transcription errors. Laboratory EDDs 

are imported into the EQuIS database, and the data are maintained in the database for 

manipulation and presentation. 

GHD's QA Officer is responsible for verifying the correctness of the analytical database after the 

laboratory data for each event have been imported. This is accomplished by comparing the data 

from the database to the hard copy analytical reports for a minimum of 10 percent of the sample 

results. If discrepancies between the database and analytical reports are detected, a complete 

verification of the database will be performed or a new EDD will be submitted, imported, and verified 

as described previously. 

3.9.5 Data Analysis 

It is anticipated that commercially-available GIS software or GHD's Electronic Database Access 

Tool (e:DAT) may be used to facilitate the evaluation/visualization of the data. The actual software 
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used and input parameters/assumptions will be identified in project reports, as necessary. There is 

no extreme or unique computer hardware required to use this software. 

3.9.6 Data Assessment 

Assessment of laboratory data will be performed using the procedures detailed in the analytical 

methods. These assessments included determining the mean, standard deviation, relative standard 

deviation, percent difference, RPD, and percent recovery for certain QC elements. 

Assessment of QC data for data validation purposes will include determining the percent recovery, 

RPD, and percent completeness. The statistical equations to determine these parameters are 

provided in Section 5.3 of this QAPP. 

3.9.7 Data Tracking 

Data generated in the field, such as water level measurements, will be recorded in field logbooks 

and/or on project standard field forms. There are no unique or special tracking requirements for 

these data. The data will be transcribed for analysis and reporting as discussed in Section 3.9.4, 

and the field logbooks and forms will be maintained in the final evidence file. 

TestAmerica's LIMS will provide the means for tracking data in the laboratory. The Laboratory 

Director is ultimately responsible for data tracking in the laboratory. 

Tracking of analytical data in GHD's database includes recording the laboratory generating the 

data, the date when the EDD was received and imported, the date when qualifiers were applied to 

the results, the level of data review performed, and the data review guidance used to evaluate the 

data. GHD's Project Manager is ultimately responsible for tracking data from entry to reporting. 

3.9.8 Data Storage and Retrieval 

Laboratory data will be stored in hard copy and/or electronic format for a minimum period of 

5 years. Electronic instrument data will be maintained for this same time period. All laboratory 

records for this project will be maintained consistent with the storage requirements stated in 

Section 2.9.3 of this QAPP. 

GHD's Project Manager is responsible for project data storage and retrieval. Final evidence files, 

which will include a copy of all laboratory data, will be maintained by GHD in secure on-Site or 

off-Site storage. 

3.9.9 Data Security 

TestAmerica data security is the responsibility of the Laboratory Director. Archived data cannot be 

accessed without authorization, and the name and purpose of personnel accessing archived data 

are recorded. TestAmerica's LIMS is password protected and access rights are restricted by job 

function. GHD's data security procedures include limiting project database access to database 

managers and analysts, in addition to general building security procedures. 
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4. Assessment/Oversight 

The following subsections describe the procedures used to ensure proper implementation of this 

QAPP and the activities for assessing the effectiveness of the implementation of the project and 

associated QA/QC activities. 

4.1 Assessments and Response Actions 

Assessments consisting of internal and external audits may be performed during the project. 

Internal technical system audits of both field and laboratory procedures will be conducted to verify 

that sampling and analysis are being performed in accordance with the procedures established in 

the work plan and QAPP. 

An internal field technical system audit of field activities will be conducted by the Field QA Officer or 

designee at the beginning of the field sampling activities to identify deficiencies in the field sampling 

and documentation procedures. The field technical system audit will include examining field 

sampling records and chain-of-custody documentation. In addition, sample collection, handling, and 

packaging in compliance with the established procedures will be reviewed during the field audit. Any 

deficiencies identified will be documented and corrective actions will be taken to rectify the 

deficiencies. 

Corrective action resulting from internal field technical system audits will be implemented 

immediately if data may be adversely affected from the use of unapproved methods or the improper 

use of approved methods. The Field QA Officer will identify deficiencies, if any, and recommend 

corrective action. Implementation of corrective actions will be performed by the Field QA Officer and 

field team. Corrective action will be documented in the field logbook and/or the project file. 

Follow-up audits will be performed as necessary to verify that deficiencies have been corrected and 

that the QA/QC procedures described in this QAPP and the work plan are maintained throughout 

the project. 

An internal laboratory technical system audit will be conducted by the TestAmerica's QA Officer or 

designee. The laboratory technical system audit typically is conducted on a biannual basis and 

includes examining laboratory documentation regarding sample receiving, sample log-in, storage 

and tracking, chain-of-custody procedures, sample preparation and analysis, instrument operating 

records, data handling and management, data tracking and control, and data reduction and 

verification. TestAmerica's QA Officer will evaluate the results of the audit and provide a report to 

section managers and the Laboratory Director that includes any deficiencies and/or noteworthy 

observations. 

Corrective action resulting from deficiencies identified during the internal laboratory technical 

system audit will be implemented immediately. The Laboratory Director or section leaders, in 

consultation with the TestAmerica supervisor and staff, will approve the required corrective action to 

be implemented by the TestAmerica staff. The TestAmerica QA/QC Officer will ensure 

implementation and documentation of the corrective action. All problems requiring corrective action 

and the corrective action taken will be reported to the TestAmerica Project Manager. Follow-up 

audits will be performed as necessary to verify that deficiencies have been corrected. 
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External laboratory audits, if conducted, may include, but not be limited to, reviewing laboratory 

analytical procedures, laboratory on-Site audits, and/or submitting performance evaluation (PE) 

samples to TestAmerica for analysis. 

4.2 Reports to Management 

Quality assurance information will be summarized following completion of the PDI and TS activities. 

This information will consist of the results of external PEs, results of periodic data quality validation 

and assessment, data use limitations, and any significant QA problems identified and corrective 

actions taken. 

GHD's QA Officer will be responsible within the organizational structure for compiling this 

information. GHD's Project Manager will be provided with this information, to be included, as 

appropriate, in required reports to the EPA. 

5. Data Verification/Validation and Usability 

The QA activities that will be performed to ensure that the data are scientifically defensible, properly 

documented, of known quality, and meet the project objectives are described in the following 

sections. 

5.1 Data Review, Verification, and Validation Requirements 

All field and laboratory data will be reviewed, verified, and validated. These terms are defined as 

follows: 

 Data review is the in-house examination to ensure that the data have been recorded, 

transmitted, and processed correctly 

 Data verification is the process for evaluating the completeness, correctness, and 

conformance/compliance of a specific data set against the method, procedural, or contractual 

specifications 

 Data validation is an analyte and sample-specific process that extends the evaluation of data 

beyond method, procedure, or contractual compliance (i.e., data verification) to determine the 

quality of a specific data set relative to the end use 

The procedures and criteria used to verify and validate field and laboratory data are presented in 

Section 5.2. Field data and logbooks will be reviewed to ensure that the requirements of the 

sampling program, including the number of samples and locations, sampling, and sample handling 

procedures, were fulfilled. 

Laboratory data review consists of raw data being reduced to results and checked by the 

responsible analyst. A second review of the data reduction procedure is conducted by another 

analyst or senior chemist. After the data are verified (see Section 5.2), a draft report is reviewed by 

the TestAmerica Project Manager. Final reports are generated, signed, and transmitted after 

approval of the draft by the TestAmerica Project Manager. 
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5.2 Verification and Validation Methods 

Field data will be verified by reviewing field documentation and chain-of-custody records. Data from 

direct-reading field instruments will be verified by reviewing calibration and operating records and 

the QC data specified in Section 2.7.2 of this QAPP. 

Verification of sample collection procedures consists of reviewing sample collection documentation 

for compliance with the requirements of the work plan and QAPP. If alternate sampling procedures 

were used, the acceptability of the procedure will be evaluated to determine the effect on the 

usability of the data. Data usability will not be affected if the procedure used is determined to be an 

acceptable alternative that fulfills the measurement performance criteria in Section 2.7.2 of this 

QAPP. 

TestAmerica will internally verify its data by reviewing and documenting sample receipt, sample 

preparation, sample analysis (including internal QC checks), and data reduction and reporting. Any 

deviations from the acceptance criteria, corrective actions taken, and data determined to be of 

limited usability (i.e., laboratory-qualified data) will be noted in the laboratory reports. 

Verification of laboratory data conducted by GHD will consist of reviewing the final reports to ensure 

that the methods used to analyze the samples were consistent with the requirements of this QAPP. 

Sample handling records will also be reviewed to ensure that sample integrity remained intact from 

collection to TestAmerica receipt and that samples were properly preserved. Chain-of-custody 

documentation and sample condition upon TestAmerica receipt will be reviewed. Laboratory results, 

holding time periods, and QC data will be reviewed to determine compliance with the measurement 

performance criteria in Section 2.7.2 of this QAPP and the analytical methods. 

Data validation will be conducted by GHD consistent with the procedure identified in Section 3.9.2 

of this QAPP. The results of the data validation procedure will identify data that do not meet the 

measurement performance criteria in Section 2.7.2 of this QAPP. Data validation will determine 

whether the data are acceptable, of limited usability (qualified as estimated), or rejected. Data 

qualified as estimated will be reviewed and a discussion of the usability of estimated data will be 

included in the data validation report. The results of data verification/validation will be summarized 

in data validation report provided to GHD's Project Manager for use in interpreting the results and 

for use in project reports. 

Data determined to be unusable may require corrective action to be taken. Potential types of 

corrective action may include resampling by the field team or reanalysis of samples by 

TestAmerica. The corrective actions taken are dependent upon the ability to mobilize the field team 

and whether or not the data are critical for project DQOs to be achieved. GHD's Project Manager 

will be responsible for approving the implementation of any corrective action deemed to be 

necessary during data verification/validation. 

5.3 Usability/Reconciliation with Data Quality Objectives 

The overall usability of the data from the PDI and TS will be assessed by evaluating the PARCCS of 

the data set to the measurement performance criteria in Section 2.7.2 of this QAPP using basic 

statistical quantities, as applicable. The procedures and statistical formulas to be used for these 

evaluations are presented in the following subsections. 
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5.3.1 Precision 

Precision of field sampling procedures will be evaluated by assessing the RPD data from field 

duplicate samples. Analytical precision will be evaluated by assessing the RPD data from either 

duplicate spiked sample analyses or duplicate LCS analyses. The RPD between two 

measurements is calculated using the following simplified formula: 

RPD = 
R1 - R2
 R1 + R2

 X
 
200

 

Where: 

R1 = Value of first result 

R2 = Value of second result 

RPD data will provide the means to evaluate the overall variability attributable to the sampling 

procedure, sample matrix, and laboratory procedures. It should be noted that the RPD of 

two measurements can be very high when the concentrations approach the quantitation limit of an 

analysis. 

5.3.2 Accuracy/Bias 

The data from method blank samples, surrogate compound spikes, LCS, and MS will be used to 

determine accuracy and potential bias of the sample data. 

The data from method blank samples provide an indication of laboratory contamination that may 

result in bias of sample data. Sample data associated with method blank contamination will have 

been identified during the data validation process. Sample data associated with method blank 

contamination are evaluated during the data validation procedure to determine if analytes detected 

in samples associated with contaminated method blanks are "real", or are impacted by laboratory 

contamination. The procedure for this evaluation involves comparing the concentration of the 

analyte in the sample to the concentration in the method blank sample taking into account 

adjustments for sample preparation and dilution factors. In general, the sample data are qualified as 

non-detect "U" if both the sample and blank concentrations are less than the reporting limit or less 

than 2 times the reporting limit for common laboratory contaminants (phthalates). The "U" qualifier 

indicates that the result is a laboratory artifact based on the method blank contamination. 

The data from equipment and trip blank samples provide an indication of field conditions that may 

result in bias of sample data. Sample data associated with contaminated equipment blank samples 

will have been identified during the data validation process. The evaluation procedure and 

qualification of sample data associated with equipment contamination are performed in a similar 

manner as the evaluation procedure for method blank sample contamination. 

MS sample data provide information regarding the accuracy/bias of the analytical methods relative 

to the sample matrix. MS samples are field samples that have been fortified with target analytes 

prior to sample preparation and analysis. The percent recovery data provide an indication of the 

effect that the sample matrix may have on the preparation and analysis procedure. Sample data 

exhibiting matrix effects will have been identified during the data verification/validation process. 
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Surrogate spike recoveries provide information regarding the accuracy/bias of organic analyses on 

an individual sample basis. Surrogate compounds are not expected to be found in the samples and 

are added to every sample prior to sample preparation. The percent recovery data provide an 

indication of the effect that the sample matrix may have on the preparation and analysis procedure. 

Sample data exhibiting matrix effects will have been identified during the data validation process. 

Analytical accuracy/bias will be determined by evaluating the percent recovery data of LCS. LCS 

are artificial samples prepared in the laboratory using a blank matrix fortified with analytes from a 

standard reference material that is independent of the calibration standards. LCS are prepared and 

analyzed in the same manner as the field samples. The percent recovery data from LCS analyses 

will provide an indication of the accuracy and bias of the analytical method for each analyte or 

analyte group. 

Percent recovery (%R) is calculated using the following formula: 

%R = 
SSR - SR

SA
 X

 
100

 

Where: 

SSR = Spiked Sample Result 

SR = Sample Result or Background 

SA = Spike Added 

The percent recovery for surrogate compounds and LCS are determined by dividing the measured 

value by the true value and multiplying by 100. 

Accuracy/bias will be determined by comparing the percent recovery data to the measurement 

performance criteria in Section 2.7.2 of this QAPP. 

5.3.3 Sample Representativeness 

Representativeness of the samples will be assessed by reviewing sample holding times, the results 

of field audits, if conducted, and the data from field duplicate samples. Sample representativeness 

will be considered acceptable if holding time periods are met, the results of field audits indicate that 

the approved sampling methods or alternate acceptable sampling methods were used to collect the 

samples, and the field duplicate RPD data are acceptable. 

5.3.4 Completeness 

Completeness will be assessed by comparing the number of valid (usable) sample results to the 

total possible number of results within a specific sample matrix and/or analysis. Percent 

completeness will be calculated using the following formula: 

% Completeness = 
Number of Valid (usable) measurements

 Number of Measurements Planned
  X

 
100 

Completeness will be considered acceptable if 90 percent of the data are determined to be valid. 

However, valid sample data will not be rendered unusable if this completeness goal is not met. 

Formal corrective actions and additional sampling/analysis may be required when data quality 
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results in a percentage less than the completeness goal. This will be addressed on a per event 

basis, in conjunction with the client and GHD. 

5.3.5 Comparability 

The comparability of data sets will be evaluated by reviewing the sampling and analysis methods 

used to generate the data for each data set. Comparability will be determined to be acceptable if the 

sampling and analysis methods specified in this QAPP and any approved QAPP revisions or 

amendments are used for generating the data. 

Comparability of data from split samples (samples that are collected at the same time from the 

same location and split equally between two parties using sample containers from the same source 

or vendor), if collected, will be evaluated by determining the RPD of detected analytes in both 

samples following data validation. Analytes that are detected in only one of the two samples will be 

assessed by reviewing the data validation reports for both data sets and determining the cause of 

the discrepancy, if possible. Comparability of split sample data will be considered acceptable if the 

RPD for detected analytes with concentrations greater than or equal to five times their respective 

quantitation limits does not exceed RPD acceptance criteria for field duplicate samples. 

5.3.6 Sensitivity and Quantitation Limits 

TestAmerica reports will include method reporting limits. These limits will be reviewed for the 

samples to ensure that the sensitivity of the analyses was sufficient to achieve the program 

requirements. All relevant QC data will be reviewed to assess compliance with the measurement 

performance criteria specified in Section 2.7.2 of this QAPP. 

It should be noted that quantitation limits may be elevated as a result of high concentrations of 

target compounds, non-target compounds, and matrix interferences (collectively known as sample 

matrix effects). In these cases, the sensitivity of the analyses will be evaluated on an individual 

sample basis relative to the applicable evaluation criteria. 

5.3.7 Data Limitations and Actions 

Data use limitations will be identified in data validation reports. Data that do not meet the 

measurement performance criteria specified in this QAPP will be identified and the impact on the 

project quality objectives will be assessed and discussed in these reports and project reports. Field 

information will be reviewed to ensure that all sampling procedures were conducted in accordance 

with the requirements of this QAPP. Data from samples collected using procedures inconsistent 

with the requirements of this QAPP will be evaluated using the procedures in Section 5.1 of this 

QAPP. Specific actions for laboratory data that do not meet the measurement performance criteria 

depend on the use of the data and may require that additional samples are collected or the use of 

the data be restricted. 
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Table B-1

Summary of Sampling and Analysis Program

Draft Phase II Predesign Investigation Work Plan 

Harris County, Texas

Page 1 of 1

QC Samples
(4)

Description Sample Matrix Laboratory Parameters
(1)

No. of Samples 

Per Event

Equipment 

Blanks
(2)

Trip Blanks

Field 

Duplicates

MS/

MSD
(3)

Phase II Pre-Design Investigation

Characterization Sampling 

 - Soil and Sediment Environmental SamplingSoil/Sediment Dioxans and Furans 252 13  -  - 13

Treatability Sampling 

 - Surface Water Sampling Surface Water PCB

Pesticides

Herbicides

Dioxins and Furans

Ammonia-nitrogen

Biochemical oxygen demand (BOD)

1 1  - 1 1

 - Contact Water Sampling Contact Water PCB

Pesticides

Herbicides

Dioxins and Furans

Ammonia-nitrogen

Biochemical oxygen demand (BOD)

Chloride, bromide, sulfate

Alkalinity

19

19

9

9

19

19

9

9

1  - 1 1

 - Soil and Sediment Sampling Soil/Sediment TCLP VOC

TCLP Pesticides

TCLP PCB

TCLP Dioxins and Furans

Total Cyanide

Total Sulfide

Ignitability

TCLP SVOC expanded parameter list

TCLP Non-halogenated organics

TCLP Herbicides

TCLP HPLC/TS/MS or UV 

112

112

112

112

112

112

112

63

63

63

63

 -  -  -  - 

Notes:

1 Refer to Table 2.2 for specific analytes and quantitation limits.

2 No equipment blank collection is necessary if dedicated sampling equipment is used.

3 Double the normal sample volume is collected for soil and sediment samples/triple for  water samples.

4 QC samples may be combined for same analytes.

"-" Not applicable.
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Table B-2

Analyte List and Quantitation Limits

Draft Phase II Predesign Investigation Work Plan 

Harris County, Texas

Page 1 of 2

Analyte List and Quantitation Limits

Soil and Sediment 

Dioxins and Furans

2,3,7,8-TCDD         0.040 pg/g

1,2,3,7,8-PeCDD     0.046 pg/g

1,2,3,4,7,8-HxCDD    0.040 pg/g

1,2,3,6,7,8-HxCDD  0.057 pg/g

1,2,3,7,8,9-HxCDD                 0.056 pg/g

2,3,7,8-TCDF     0.031 pg/g

1,2,3,7,8-PeCDF         0.034 pg/g

2,3,4,7,8-PeCDF         0.042 pg/g

1,2,3,4,7,8-HxCDF                0.033 pg/g

1,2,3,6,7,8-HxCDF          0.044 pg/g

1,2,3,7,8,9-HxCDF       0.041 pg/g

TCLP Dioxins/Furans

2,3,7,8-TCDD         0.005 mg/L

1,2,3,7,8-PeCDD     0.01 mg/L

1,2,3,4,7,8-HxCDD    0.05 mg/L

1,2,3,6,7,8-HxCDD  0.05 mg/L

1,2,3,7,8,9-HxCDD                 0.05 mg/L

2,3,7,8-TCDF     0.05 mg/L

1,2,3,7,8-PeCDF         0.1 mg/L

2,3,4,7,8-PeCDF         0.01 mg/L

1,2,3,4,7,8-HxCDF                0.05 mg/L

1,2,3,6,7,8-HxCDF          0.05 mg/L

1,2,3,7,8,9-HxCDF       0.05 mg/L

Waste Characterization

Total cyanide, reactive

Total sulfide, reactive

Ignitability

TCLP VOC

Acetone    

Acetonitrile      

Acrylonitrile        

Benzene  

Bromodichloromethane  

Bromomethane         

Carbon disulfide      

Carbon tetrachloride    

Chlorobenzene     

Chloroform     

1,4-Dichlorobenzene         

1,2-Dichloroethane       

Dichlorodifluoromethane   

1,1-Dichloroethylene      

1,3-Dichloropropene    

Ethylbenzene

Ethylene Dibromide  

Hexachloro-1,3-butadiene 

Isobutyl alcohol    

Methacrylonitrile       

Methyl Ethyl Ketone    

Methyl Isobutyl Ketone     

Methylene chloride  

Styrene             

1,1,1,2-Tetrachloroethane  

1,1,2,2-Tetrachloroethane      

Tetrachloroethylene     

Toluene          

trans-1,3-Dichloro-propene        

Tribromomethane (bromoform)         

1,1,1-Trichloroethane        

Trichloroethylene          

1,1,2-Trichloroethane    

Trichlorofluoromethane      

1,2,3-Trichloropropane       

Vinyl chloride               

Xylenes (all isomers)        

Targeted

Quantitation Limits

GHD 11187072 (2)
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Table B-2

Analyte List and Quantitation Limits

Draft Phase II Predesign Investigation Work Plan 

Harris County, Texas

Page 2 of 2

Analyte List and Quantitation Limits Targeted

Quantitation Limits

TCLP Pesticides

Chlordane      

DDD       

DDE      

DDT   

Dieldrin                  

Endosulfan       

Endrin   

Heptachlor and its hydroxide             

Heptachlor Epoxide   

Lindane          

Methoxychlor     

Mirex         

Toxaphene           

TCLP Herbicides

2,4-Dichlorophenoxy-Acetic Acid (2.4-D)      

Dinoseb

2,4,5-Trichlorophenoxy-propionic acid (2.4.5-TP or Silvex)

TCLP PCB

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

TCLP Non Halogenated Organics

2-Ethoxyethanol    

Ethylene Glycol    

2-Methoxyethanol    

Water and Contact Water

General Chemistry

Ammonia-nitrogen 0.0455 mg/L

BOD 2.00 mg/L

Pesticides

Chlordane 0.00726 ug/L

Endrin   0.000228 ug/L

Heptachlor and its epoxide             0.000452/0.000341 ug/L

Hexachlorobenzene 0.000160 ug/L

Lindane          0.000293 ug/L

Methoxychlor     0.000775 ug/L

Toxaphene           0.0491 ug/L

Herbicides

2,4-Dichlorophenoxy-Acetic Acid (2.4-D)      0.742 ug/L

2,4,5-Trichlorophenoxy-propionic acid (2.4.5-TP or Silvex)0.255 ug/L

PCB

Aroclor 1016 0.00476 ug/L

Aroclor 1221 0.00572 ug/L

Aroclor 1232 0.00521 ug/L

Aroclor 1242 0.00913 ug/L

Aroclor 1248 0.00299 ug/L

Aroclor 1254 0.00952 ug/L

Aroclor 1260 0.00392 ug/L

Dioxins/Furans

2,3,7,8-TCDD         0.28 pg/L

1,2,3,7,8-PeCDD     0.36 pg/L

1,2,3,4,7,8-HxCDD    0.32 pg/L

1,2,3,6,7,8-HxCDD  0.27 pg/L

1,2,3,7,8,9-HxCDD                 0.27 pg/L

2,3,7,8-TCDF     0.24 pg/L

1,2,3,7,8-PeCDF         0.27 pg/L

2,3,4,7,8-PeCDF         0.27 pg/L

1,2,3,4,7,8-HxCDF                0.28 pg/L

1,2,3,6,7,8-HxCDF          0.25 pg/L

1,2,3,7,8,9-HxCDF       0.29 pg/L

GHD 11187072 (2)
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Container, Preservation, and Shipping Requirements

Draft Phase II Predesign Investigation Work Plan 

Harris County, Texas

Page 1 of 2

Analysis Sample Containers
(1) Preservation Maximum Holding Times Shipping Means Comments

Soil and Sediment 

Dioxins and Furans One 4 oz.  Amber glass jar Cool to 0° to 6°C 30 days from collection to extraction/

45 days from extraction to analysis

Courier or Federal Express Fill completely

TCLP VOC 1 - 16 oz. jar Cool to 0° to 6°C 14 days from collection to TCLP 

extraction/

14 days from TCLP extraction to analysis

Courier or Federal Express Fill completely

TCLP Pesticides 1 - 16 oz. jar Cool to 0° to 6°C 14 days from collection to TCLP 

extraction/

7 days from TCLP extraction to 

preparative extraction / 40 days from 

preparative extraction to analysis

Courier or Federal Express Fill completely

TCLP PCB 1 - 16 oz. jar Cool to 0° to 6°C 1 year Courier or Federal Express Fill completely

TCLP Dioxins and Furans 1 - 16 oz. jar Cool to 0° to 6°C 30 days from collection to TCLP extraction 

/ 30 days from TCLP extraction to 

preparative extraction / 45 days from 

preparative extraction to analysis

Courier or Federal Express Fill completely

Total Cyanide 1 - 16 oz. jar Cool to 0° to 6°C 14 days Courier or Federal Express Fill completely

Total Sulfide 1 - 16 oz. jar Cool to 0° to 6°C 7 days Courier or Federal Express Fill completely

Ignitability 1 - 16 oz. jar Cool to 0° to 6°C 28 days Courier or Federal Express Fill completely

TCLP SVOC expanded parameter list 1 - 16 oz. jar Cool to 0° to 6°C 14 days from collection to TCLP 

extraction/

7 days from TCLP extraction to 

preparative extraction / 40 days from 

preparative extraction to analysis

Courier or Federal Express Fill completely

TCLP Non-halogenated organics 1 - 16 oz. jar Cool to 0° to 6°C 14 days from collection to TCLP 

extraction/

Courier or Federal Express Fill completely

TCLP HPLC/TS/MS or UV 1 - 16 oz. jar Cool to 0° to 6°C 14 days from collection to TCLP 

extraction/

Courier or Federal Express Fill completely

TCLP Herbicides 1 - 16 oz. jar Cool to 0° to 6°C 14 days from collection to TCLP 

extraction/

7 days from TCLP extraction to 

preparative extraction / 40 days from 

preparative extraction to analysis

Courier or Federal Express Fill completely

TCLP Metals expanded parameter list 1 - 16 oz. jar Cool to 0° to 6°C 180 days from collection to TCLP 

extraction/

Courier or Federal Express Fill completely
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Table B-3 

Container, Preservation, and Shipping Requirements

Draft Phase II Predesign Investigation Work Plan 

Harris County, Texas

Page 2 of 2

Analysis Sample Containers
(1) Preservation Maximum Holding Times Shipping Means Comments

Surface and Contact Water

PCB Two 1 L amber glass Cool to 0° to 6°C 1 year Courier or Federal Express Fill completely

Pesticides Two 1 L amber glass Cool to 0° to 6°C 7 days from collection to extraction/40 

days from extraction to analysis

Courier or Federal Express Fill completely

Herbicides Two 1 L amber glass Cool to 0° to 6°C 7 days from collection to extraction/40 

days from extraction to analysis

Courier or Federal Express Fill completely

Dioxins and Furans Two 1 L amber glass Cool to 0° to 6°C 30 days from collection to extraction/

45 days from extraction to analysis

Courier or Federal Express Fill completely

Ammonia-nitrogen One 500 mL plastic Cool to 0° to 6°C, 

H2SO4 to pH <2

28 days from collection to analysis Courier or Federal Express Fill completely

Biochemical oxygen demand (BOD) One 1 L plastic Cool to 0° to 6°C 48 hours from collection to analysis Courier or Federal Express Fill completely

Chloride, bromide, sulfate One 500 mL plastic Cool to 0° to 6°C 28 days from collection to analysis Courier or Federal Express Fill completely

Alkalinity One 500 mL plastic Cool to 0° to 6°C 14 days from collection to analysis Courier or Federal Express Fill completely

Note:
1

The laboratory may choose to combine analyses in the same bottles, at their discretion.  Alternative bottles may be used by the lab, at their discretion.
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Summary of Analytical Methods

Draft Phase II Predesign Investigation Work Plan 

Harris County, Texas
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Parameter Analysis Method 

Dioxins and Furans SW-846 8290
 1

TCLP VOC EPA‑SW846‑1311/8260D/5030B
 1

TCLP Pesticides EPA‑SW846‑1311/8081B/3510C
1

TCLP - PCB EPA SW846 1311/8082A/3550C
1

TCLP - PCDD/PCDF EPA SW846 1311/1613B/3510C HRMS Specific
1

Total Cyanide EPA‑SW846‑9012B
1

Total Sulfide EPA‑SW846‑9034
1

Ignitability EPA‑SW846‑1020B
1

TCLP Nonhalogenated Organics EPA-SW846-1311/8015
1

TCLP Herbicides EPA-SW846-1311/8151A/3510C
1

TCLP HPLC/TS/MS or UV EPA-SW846-1311/8321
1

PCB EPA‑SW846‑8082A/3510C
1

Pesticides EPA -SW‑846‑8081
1

Herbicides EPA-SW‑846‑8151
1

Dioxins and Furans EPA SW-846 8290
 1

Ammonia Nitrogen EPA 350.2
2

Biochemical Oxygen Demand SM 5210B
3

Chloride, Bromide, Sulfate EPA 300.0
2

Alkalinity EPA S 310.2
2

Notes:

1 - SW-846 - "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods",

     EPA SW-846, 3rd Edition with Updates I through IVB.

2 - EPA - U.S. Environmental Protection Agency. Analytical Methodology (February 1999)

3 - "Standard Methods for the Examination of Water and Wastewater", 20th Edition, 1998 

(with all subsequent revisions).
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Emergency Contact List and Hospital Route Map 

EMERGENCY INFORMATION 

Contact Phone Number Site Location, Hospital & Clinic Directions 

Local Police: 

Harris County Constable 

Baytown Police Department 

911 

(713) 637-0014

(281) 422-8371

Southern Impoundment: 

18003 Market St. 
Channelview, Texas  77530 
 (29.791692, -95.066069) 

Northern Impoundment: 

29°47'40.41"N, 95° 3'48.30"W 

Local Fire Department: 

Channelview Fire Department 

911 

(281) 452-5782

Ambulance 911 

Local Hospital: 
Houston Methodist Baytown Hospital 

Address: 
4401 Garth Rd. 
Baytown, Texas  77521 

(281) 420-8600

Hospital Directions: 

 Get on I-10 East (1.4 mi)
 Keep right at fork to continue on TX-330 Spur

South following signs for Baytown (1.6 mi) 
 Take the Wade Rd/Baker Rd exit (0.2 mi)
 Merge onto Decker Dr. (1.1 mi)
 Turn left onto W Baker Rd (2.1 mi)
 Turn right (400 ft.)
 Turn right (351 ft.)
 Turn right at the 1st cross street (128 ft.)
 Destination will be on the right

Driving Time: 14 minutes
Driving Distance: 7.9 miles

Work Care Clinic: 
Occupational Healthcare 

Address: 
610 S. Main St. 
Highlands, Texas  77562 

(281) 843-2441

Occupational Healthcare Directions: 

 Merge onto I-10 East (1.3 mi)
 Take exit 787 for Crosby - Lynchburg Rd

(0.1 mi) 
 Use any lane to turn left onto

Crosby - Lynchburg Rd/S Main St
 Continue to follow S Main St and

destination will be on the left

Driving Time: 7 min 
Driving Distance: 3.9 miles 

National Poison Center 800-222-1222

National Response Center 800-424-8802

State Emergency Response System (512) 424-2138

EPA Environmental Response Team (201) 321-6600

MIMC Contact 

Judy Armour 
Work: 

Cell: 
IP Contact 

Phil Slowiak 
Work: 

Cell: 

(770) 409-7406
(404) 915-8160

(901) 419-3845
(901) 604-1952
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EMERGENCY INFORMATION 

Contact Phone Number Site Location, Hospital & Clinic Directions 

Project Manager 

Charles Munce 
Work: 

Cell: 
 

 
 

(225) 292-9007 
(225) 773-5770 

Assistant Project Manager 

Janie Smith 
Work: 

Cell: 
 

 
 

(225) 296-6550 
 (919) 260-8533 

Site Supervisor 

Gustavo Douaihi 
Work: 

Cell: 
 

 
 

(225) 292-9007 
(225) 772-0258 

 

GHD - Incident Reporting Hotline 
 
Please call (866) 529-4886 and provide: 

 

 Name and location of caller 

 Description of incident 

 Name of any injured persons 

 Description of injuries 

 Phone number for return call 
GHD - Incident Reporting Hotline 
 
Please call (866) 529-4886 and provide: 

 

 Name and location of caller 

 Description of incident 

 Name of any injured persons 

 Description of injuries 

 Phone number for return call 

GHD RSHM 

Vicky Pickard 
Work: 

Cell: 
 

 
 

(832) 485 5215 
(832) 693-1177 

Other Contact - GHD 

Jason Curole 
Work: 

Cell: 
 

 
 

(225) 292-9007 
(504) 858-6826 

Person to verify hospital route 

Gustavo Douaihi 

Signature 
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HOSPITAL ROUTE - HOUSTON METHODIST BAYTOWN HOSPITAL 
 

Directions from the South Impoundment: 

 

 Head northeast on Market St. 

 Turn right onto Monmouth St. 

 Turn right to merge onto I-10 East. 

 Merge onto I-10 East. 

 Keep right at the fork to continue on TX-330 Spur S, following signs for Baytown. 

 Take the Wade Rd./Baker Rd. exit. 

 Merge onto Decker Dr. 

 Turn left onto W Baker Rd. 

 Continue on W Baker Rd for 2.1 miles. 

 Turn right into the hospital entrance. 

 

Houston Methodist Baytown Hospital will be on the right. 
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Directions from the North Impoundment: 
 

 Head northwest on E Freeway Service Rd toward Brookshire St. 

 Turn left onto Monmouth St. 

 Turn left onto the I-10 East ramp. 

 Merge onto I-10 East. 

 Keep right at the fork to continue on TX-330 Spur S, following signs for Baytown. 

 Take the Wade Rd./Baker Rd. exit. 

 Merge onto Decker Dr. 

 Turn left onto W Baker Rd. 

 Continue on W Baker Rd for 2.1 miles. 

 Turn right into the hospital entrance. 

 

Houston Methodist Baytown Hospital will be on the right. 
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OCCUPATIONAL MEDICAL CLINIC ROUTE - OCCUPATIONAL HEALTHCARE 
 
 

Directions from the South Impoundment: 

 

 Head northeast on Market St. 

 Turn right onto Monmouth St. 

 Turn right to merge onto I 10 East. 

 Merge onto I 10 East. 

 Take exit 787 for Crosby Lynchburg Rd. 

 Use any lane to turn left onto Crosby Lynchburg Rd/S. Main St. 

 Continue on S. Main St. for 1.3 miles. 

 

  Occupational Healthcare will be on the left. 
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Directions from the North Impoundment: 

 

 Head northwest on E Freeway Service Rd toward Brookshire St. 

 Turn left onto Monmouth St. 

 Turn left onto the I-10 East ramp. 

 Merge onto I-10 East. 

 Take exit 787 for Crosby - Lynchburg Rd. 

 Use any lane to turn left onto Crosby Lynchburg Rd/S Main St. 

 Continue on S Main St. for 1.3 miles. 

 

Occupational Healthcare will be on the left. 
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1. Introduction 

GHD Services Inc. (GHD), on behalf of the International Paper Company (IPC) and McGinnes 

Industrial Maintenance Corporation (MIMC; collectively referred to as the Respondents), prepared 

this Health and Safety Plan (HASP) for the San Jacinto River Waste Pits Site in Harris, County, 

Texas (Site). This HASP was prepared pursuant to the requirements of Administrative Settlement 

Agreement and Order on Consent for Remedial Design (AOC), Docket No. 06-02-18 agreed to by 

the Respondents and by the United States Environmental Protection Agency’s (EPA) with an 

effective date of April 11, 2018 (EPA, 2018). The AOC includes a Statement of Work (SOW), which 

describes the requirements for implementing the Remedial Design (RD) for the Site and directs the 

Respondents to undertake a Pre-Design Investigation (PDI) to support the RD. This HASP was 

developed to outline all activities to be performed to protect on-Site personnel and area residents 

from physical, chemical, and all other hazards posed by the PDI fieldwork. As specified in the SOW, 

this HASP was prepared in accordance with the EPA Emergency Responder Health and Safety and 

Occupational Safety and Health Administration (OSHA) requirements under 29 Code of Federal 

Regulations (CFR) 1910 and 1926. 

1.1 Site Description 

The AOC includes a description of the impoundments that were built in the mid-1960s for disposal 

of paper mill waste. The impoundments are located on the western side of the San Jacinto River, in 

Harris County, Texas, north and south of Interstate Highway 10 (I-10). In 1965 and 1966, pulp and 

paper mill waste was reportedly transported by barge from the Champion Paper Inc. paper mill in 

Pasadena, Texas, and deposited in the impoundments. The Preliminary Site Perimeter as shown in 

Appendix C of the AOC encompasses these impoundments and the surrounding in-water and 

upland areas.  

1.2 Purpose 

The purpose of this Site-specific HASP is to provide specific guidelines and establish procedures for 

the protection of personnel performing the activities described in Section 2. The HASP is a living 

document, in that it must continually evolve as Site conditions and knowledge of the Site work 

activities develop. 

A vital element of GHD’s Health, Safety, and Environment (HSE) Policy and Procedures is the 

implementation of a Site-specific HASP for field activities. The HASP, as applicable to this project, 

includes the following measures: 

 Communicate the contents of this HASP to Site personnel. 

 Eliminate unsafe conditions. Efforts must be initiated to identify conditions that can contribute to 

an incident and to remove exposure to these conditions. 

 Utilize the STAR (Stop, Think, Act, and Review) process before beginning any activity/task/job, 

after an incident, and/or during any unusual circumstances. Stop the activities to think about the 

task, analyze the task hazards and determine methods to reduce risk, and review the results 

with affected personnel. 
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 Revise or develop Job Safety Analysis (JSA) forms for activities. Supervisors and affected 

personnel are responsible for JSA development. A blank JSA form has been included in 

Attachment C-2 of this HASP. 

 Complete behavioral-based safety (BBS) observations via the use of the Safe Task Evaluation 

Process (STEP). 

 Reduce unsafe acts by using the GHD BBS tools (STEPs, JSAs, STAR, etc.). Personnel shall 

make a conscious effort to work safely. A high degree of safety awareness must be maintained 

so that safety factors become an integral part of the task. Supervisory personnel shall ensure 

that personnel committing unsafe acts are held accountable via counseling, mentoring, and, if 

necessary, reprimand. 

 Inspect frequently. Regular documented safety inspections of the work area, materials, and 

equipment by qualified persons ensure early detection of unsafe conditions. HSE deficiencies 

shall be corrected as soon as possible or project activities shall be suspended. Documentation 

of daily inspections and corrective actions should be kept with the project files. 

1.3 Stop Work Authority 

All GHD employees are empowered and expected to stop the work of co-workers, subcontractors, 

client employees, or other contractors if any person’s safety or the environment are at risk. No 

repercussions will result from this action. Reporting of unsafe condition/acts and/or Stop Work 

Authority (SWA) shall be documented using the Unsafe Condition/Acts and SWA form located in 

Attachment C-1. 

The discovery of any condition that would suggest the existence of a situation more 

hazardous than anticipated shall result in the removal of Site personnel from that area and 

re-evaluation of the hazard and the levels of protection. 

1.4 Personnel Requirements 

All personnel conducting activities on Site must conduct their activities in compliance with all 

applicable HSE legislation at both state and federal levels to include, but not limited to, the Texas 

Administrative Code (TAC), OSHA 29 CFR 1910, 29 CFR 1926, and GHD’s policies and 

procedures. Project personnel must also be familiar with the procedures and requirements of 

this HASP. In the event of conflicting safety procedures/requirements, personnel must implement 

those safety practices affording the highest level of safety and protection. 

1.5 Short Service Employees 

GHD Employees and subcontractors identified as Short Service Employees (SSE) (6 months or 

less) shall not be permitted to work without another non-SSE employee present. 
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1.6 Project Management and Safety Responsibilities 

Project Manager - GHD - Charles Munce 

The GHD Project Manager (PM) shall be responsible for the overall implementation of the HASP, 

and for ensuring that all HSE responsibilities are carried out in conjunction with this project. This 

shall include, but is not limited to, review and approval of the HASP, ensuring that STEP forms are 

completed properly, qualifying and directing subcontractors relative to HSE performance, 

coordinating all HSE submittals, and consultation with the SS regarding appropriate changes to the 

HASP. The PM will also ensure that the appropriate resources are provided to support the project 

with respect to all operations. 

Site Supervisor - GHD - Gustavo Douaihi 

The Site Supervisor (SS) is the person who, under the supervision of the PM, shall be responsible 

for the communication of Site requirements to Site project personnel and subcontractors, and is 

responsible for carrying out the HSE responsibilities by ensuring: 

1. Conduct a daily Tailgate Safety meeting that communicates the Site-specific hazards for the 

operations that day and what proactive measure will minimize the hazards. Each meeting 

must be documented on the Tailgate Safety Meeting Form to include all topics covered and 

the signatures of those in attendance. 

2. All necessary clean-up and maintenance of safety equipment is conducted by project 

personnel. 

3. Emergency phone numbers and services, including hospital and clinic locations, are 

verified. 

4. Site personnel are implementing the STAR process before initiating activities. 

5. JSA forms are developed and revised accordingly. 

6. Forms attached to the HASP are completed, filed, and submitted correctly, including daily 

tailgate meetings and completion of daily inspection checklists. 

7. A pre-entry briefing is conducted and documented, and serves to familiarize on-Site 

personnel with the procedures, requirements, and provisions of the HASP. 

Other duties include overall implementation of the HASP and ensuring that all HSE responsibilities 

are carried out in conjunction with the project. This shall include, but is not limited to, review and 

approval of the HASP, communication of Site requirements to subcontractor personnel, and 

consultation with the client/Site representative regarding appropriate changes to the HASP. 

The SS is also responsible for enforcing safe work practices for project employees. The SS watches 

for ill effects on any crew member, especially those symptoms caused by cold/heat stress or 

chemical exposure. The SS oversees the safety of visitors who enter the Site. The SS maintains 

communication with the client/Site representative(s). 

Other specific duties of the SS include: 
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 Ordering the immediate shutdown and/or stop work of Site activities in the case of a medical 

emergency, unsafe condition, or unsafe practice 

 Providing the safety equipment, personal protective equipment (PPE), and other items 

necessary for employees 

 Enforcing the use of required safety equipment, PPE, and other items necessary for employee 

or community safety 

 Conducting Site inspections as a part of quality assurance for HSE 

 Reporting HSE concerns to Site and/or project management, as necessary 

Regional Safety & Health Manager - GHD - Vicky Pickard 

The Regional Safety & Health Manager (RSHM) is a full-time GHD employee who is trained as a 

HSE professional, and serves in a consulting role to the PM and SS regarding potential HSE issues. 

Employee Safety Responsibility 

GHD employees are responsible for their own safety as well as the safety of those around them. 

GHD employees and subcontractors shall use any equipment provided in a safe and responsible 

manner, as directed by their supervisor. 

Employees are directed to take the following actions when appropriate: 

 Suspend any operations that may cause an imminent health hazard to employees, 

subcontractors, or others. 

 Utilize the STAR process before initiating work. 

 Assist in the development and revision of JSA forms that are appropriate to their current scope 

of work. 

 Prepare, submit, and review behavior-based safety observations using the STEP form. The 

STEP form is to be used in conjunction with the appropriate JSA to identify positive aspects of 

task performance as well as to identify any deficiencies associated with the observed task. 

 Inspect tools and other equipment before each use or as manufacturer and/or OSHA dictates. 

 Correct Site hazards when possible without endangering life or health. 

 Report HSE concerns to the SS, PM, or RSHM. 

Subcontractors - GHD subcontractors are responsible for the implementation of their own HASP 

and agree to comply with its contents. In the event of conflicting safety procedures or requirements, 

personnel must implement those safety practices that afford the highest level of safety and 

protection. In addition, non-compliance with HSE policies and procedures may subject the 

subcontractor to disciplinary action up to and including termination of their contract with GHD. 

Subcontractors will be required to attend an initial Site orientation and subsequent safety meetings. 

Equipment Operators - All equipment operators are responsible for the safe operation of heavy 

equipment. Operators are responsible for inspecting their equipment on a daily basis to ensure safe 

performance. Brakes, hydraulic lines, backup alarms, and fire extinguishers must be inspected 
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routinely throughout the project. Equipment will be taken out of service if an unsafe condition 

occurs. Documentation of daily inspections is required. 

Authorized Visitors - Authorized visitors shall be provided with all known information with respect 

to Site operations and hazards as applicable to the purpose of their visit and should be 

accompanied with personnel familiar with the Site’s layout and procedures. 

1.7 Site HASP Amendments 

Any change to the scope of work must be evaluated for its impact on the overall health and safety of 

the project and associated personnel. A minor change is one that adjusts already documented 

hazards within the HASP and does not expose Site personnel to chemicals above exposure limits, 

such as the introduction of a new JSA, Journey Management Plan, or PPE that does not involve a 

change in respiratory protection. Amendments must be documented on the Site HASP Amendment 

Form located in Attachment C-1, in addition to notifications to key personnel. 

Significant changes to the scope of work require a rewrite and review/approval of the HASP. 

1.8 Training Requirements 

All personnel conducting work at the Site shall have completed the appropriate HSE training as 

applicable to their job tasks/duties. The required training is referenced throughout the HASP and 

identified on each JSA form. 

1.8.1 Site-Specific Training 

An initial Site-specific training session or briefing shall be conducted by the PM or SS prior to 

commencement of work activities. During this initial training session, employees shall be instructed 

on the following topics: 

 Personnel responsibilities 

 Content and implementation of the HASP 

 Site hazards and controls 

 Site-specific hazardous procedures (e.g., drilling, excavations, etc.) 

 Training requirements 

 PPE requirements 

 Emergency information, including local emergency response team phone numbers, route to 

nearest hospital, incident reporting procedures, and emergency response procedures 

 Instruction in the completion of required inspections and forms 

 Location of safety equipment, such as portable eyewash, first aid kit, fire extinguishers, etc. 

The various components of the project HASP will be presented, followed by an opportunity to ask 

questions to ensure that each attendee understands the HASP. Personnel will not be permitted to 

enter or work in potentially contaminated areas of the Site until they have completed the 
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Site-specific training session. Personnel successfully completing the training session shall sign the 

HASP Training Acknowledgement Form, which is presented in Attachment C-1. 

In addition to the initial Site briefing conducted at the commencement of the project, supplemental 

brief safety meetings shall be conducted by the SS to discuss potential HSE hazards associated 

with upcoming tasks and necessary precautions to be taken. 

1.8.2 Safety Meeting/HASP Review 

“Tailgate” safety meetings will take place each day prior to beginning the day’s work. All Site 

personnel will attend these safety meetings conducted by the SS. The safety meetings will cover 

specific HSE issues, including the appropriate JSAs, Site activities, changes in Site conditions, and 

a review of topics covered in the Site-specific pre-entry briefing. The safety meetings will be 

documented each day with written sign-in sheets containing a list of topics discussed. To assist with 

the compliance of documentation of the Tailgate safety meetings, there are two formats available. 

For meetings attended by more than four people, please use the Tailgate Safety Meeting 

Form-Large Group daily format, which requires one page for each Tailgate safety meeting 

conducted. If there are four or fewer people at the Site, please use the Tailgate Safety Meeting 

Form-Small Group multiple-day format, which provides room to document three Tailgate safety 

meetings on one page. The two Tailgate Safety Meeting Forms (Large Group and Small Group) are 

located in Attachment C-1. 

2. Site Operations 

2.1 Site History 

The Site is located in Harris County, Texas. The Site consists of open water canals and 

impoundments immediately north and south of the I-10 bridge in Channelview, Texas. The water 

surface elevation at the Site is influenced by the stage of the San Jacinto River near its confluence 

with the Galveston Bay Estuary. The elevation of surface water at the Site is dependent upon the 

stream flow in the San Jacinto River and the effect of tidal fluctuation in the Gulf of Mexico. A large 

portion of the San Jacinto River and watershed is dominated by commercial and industrial land use, 

with some residential development on the eastern bank within 0.5 miles of the Site. 

The Site consists of a set of impoundments built in the mid-1960s for the disposal of solid and liquid 

pulp and paper mill wastes. The paper mill wastes were transported via barge from the Champion 

Papers, Inc. paper mill in Pasadena, Texas, to impoundments located north of I-10, adjacent to the 

San Jacinto River, where the waste was stabilized and disposed. Champion Papers, Inc.’s business 

records indicate the paper mill produced pulp and paper using chlorine as a bleaching agent. The 

wastes that were deposited in the impoundments contain polychlorinated dibenzo-p-dioxins 

(dioxins), polychlorinated dibenzofurans (furans), and polychlorinated biphenyls (PCBs). 

The northern impoundment, which is partially submerged in the San Jacinto River, is approximately 

14 acres in size. The northern impoundment is located on the western bank of the river, north of the 

I-10 bridge. The northern impoundment was used for waste disposal from September 1965 to 

May 1966. 
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The southern impoundment, less than 20 acres in size, is located on a small peninsula that extends 

south of I-10. Details regarding the southern impoundment are less well known; however, the 

southern impoundment was used by Ole Peterson Construction Company prior to construction of 

the northern impoundments for disposal of the same type wastes generated by Champion 

Papers, Inc. 

2.2 Scope of Work 

The Respondents are conducting PDI and RD activities in accordance with the April 2018 AOC. 

This HASP covers the specific Site activities that will be conducted by GHD personnel and their 

subcontractors. These activities are as follows: 

 Mobilization of personnel, materials, and equipment to and from the Site 

 Site reconnaissance activities 

 Over-water activities 

 Heavy equipment spotting 

 Surveying activities 

 Equipment fueling 

 Soil sampling using Direct Push Technology and/or rotosonic drilling 

 Monitor well installation 

 Lifting and rigging activities 

 Surface water sampling 

 Groundwater sampling 

 Decontamination of personnel and equipment 

 Boat and barge operation 

 Driving 

If Site operations are altered or if additional tasks are assigned, an addendum to this HASP shall be 

developed to address the specific hazards associated with these changes. 

3. Hazard Evaluation 

This section identifies and evaluates the potential chemical, physical, and biological hazards that 

may be encountered during the completion of this project. These hazards and the anticipated initial 

exposure levels are based on client data, historical data, etc. 

Specific activity JSA forms (located in Attachment C-2) have been developed to address the 

hazards associated with the Site operations outlined in Section 2. New JSAs will be developed on 

an as-necessary basis if a JSA for that specific task is not available in the HASP. Additionally, 
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current JSAs will be modified and customized in the field to ensure that the task-specific 

requirements are addressed each time the task is performed. 

3.1 Chemical Hazards 

The chemical hazards associated with conducting Site operations include the potential exposure to 

on-Site contaminants encountered during field activities such as soil sampling, sediment sampling, 

groundwater sampling, products used in decontamination of equipment, and support products such 

as fuel. The potential routes of exposure from these products during normal use may occur through 

inhalation of vapors and dusts, or direct contact or absorption with the materials. The chemical 

hazards of concern that may be encountered during the tasks identified in the project’s scope of 

work are listed in Table C-1, which include: dioxins, furans, and PCBs. A listing of the contaminants 

of concern is found in Table C-1, which includes exposure limits, signs and symptoms of exposure, 

chemical properties, and physical characteristics. 

3.1.1 Chemical Hazard Controls 

Exposure to potential on-Site contaminants/chemicals, such as those listed in Table C-1 and the 

Safety Data Sheets (SDSs) in Attachment C-3, shall be controlled by: 

 Monitoring air concentrations with appropriate equipment in the breathing zone 

 Revising JSAs to list chemical hazards and associated hazard controls on a task-specific basis 

 Employing dust control measures such as wetting the immediate area 

 Using PPE/respiratory protection, as appropriate, in areas known to have concentrations above 

the specified action level for each contaminant 

3.1.2 Skin Contact and Absorption Contaminants 

Skin contact with chemicals may be controlled by use of the proper PPE and good housekeeping 

procedures. The proper PPE (e.g., Tyvek®, gloves) as described in Section 4 shall be worn for all 

activities where contact with potentially harmful media or materials is anticipated. Utilize 

manufacturer data on permeation and degradation to minimize skin contact potential (see 

Section 4.2.1 for additional information). 

3.1.3 Hazard Communication/WHMIS 

Personnel required to handle or use hazardous materials as part of their job duties will be trained 

and educated in accordance with the Workplace Hazardous Materials Information System (WHMIS) 

standard as applicable. The training shall include instruction on the safe use and handling 

procedures of hazardous materials, how to read and access SDSs, and the proper labeling 

requirements. 

The appropriate SDS for the chemicals in use at the Site will be maintained by and available for 

project personnel throughout the course of the project. A copy of all SDSs is provided in 

Attachment C-3. 
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3.1.4 Flammable and Combustible Liquids 

The storage, dispensing, and handling of flammable and combustible liquids must be in accordance 

with industry standards such as National Fire Protection Agency (NFPA) guidelines. The specific 

flammable or combustible liquids used at the Site may include gasoline, diesel, kerosene, oils, and 

solvents. 

Flammable and combustible liquids are classified according to flash point. This is the temperature at 

which the liquid gives off sufficient vapors to readily ignite. Flammable liquids have flash points 

below 100F (37.8C). Combustible liquids have flash points above 100F (37.8C) and below 

200F (93.3C). 

Storage 

Many flammables can ignite at temperatures at or below room temperature. They are far more 

dangerous than combustibles when they are heated. As a result, these products must be handled 

very carefully. At normal temperatures, these liquids can release vapors that are explosive and 

hazardous to employee health. Exposure to heat can cause some of these liquids to break down 

into acids, corrosives, or toxic gases. For this reason, flammable and combustible liquids should be 

stored in cool, well-ventilated areas away from any source of ignition. Always consult the SDS of the 

product for specific information. 

Flammable and combustible liquids must be stored in designated areas. Such areas must be 

isolated from equipment and work activity that may produce flames, sparks, heat, or any form of 

ignition, including smoking. The most practical method is the use of one or more approved 

(commercially available) flammable/combustible liquid storage cabinets. 

Cabinets must be labeled “Flammable - Keep Fire Away.” Doors must be kept closed and labeled 

accordingly. Containers must be kept in the cabinet when not in use. 

General Requirements 

 Keep containers of flammable/combustible liquids closed when not in use. 

 Keep flammable/combustible liquids in designated areas and approved cabinets. 

 Do not allow use of unapproved containers for transfer or storage. Use only approved safety cans 

(5-gallon maximum) with a spring closing lid and spout cover, designated to safely relieve internal 

pressure when exposed to heat or fire. 

 Use only approved self-closing spigots, faucets, and manual pumps when drawing 

flammable/combustible liquids from larger containers/barrels. 

 Use only approved metal waste cans with lids for disposal of shop towels/oily rags. 

 Designate “Smoking” and “No Smoking” areas. 

 Designate fueling areas. 

 Observe all signs indicating “No Smoking,” “No Flames,” and “No Ignition.” 
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Transferring Flammable/Combustible Liquids 

 This seemingly routine task can be hazardous if certain precautions are not followed. Grounding 

and bonding must be observed at all times to prevent the accumulation of static electricity when 

transferring containers/barrels one to another. 

 Drums should be grounded to a grounding rod using a #4 copper conductor. 

 Bonding is necessary between conductive containers (e.g., a barrel and a 5-gallon container). 

3.2 Physical Hazards 

Physical hazards that may be present during project work include: potential for close proximity to 

heavy equipment, noise, overhead or underground utilities, vehicle traffic, material handling, heavy 

lifting, electrical or stored energy, excavations, use of hand and power tools, use of all-terrain 

vehicles, use of utility task vehicles, slip/trip/hit/fall injuries, heat/cold stress, working on or near 

water, boating, working at night or with illumination difficulties, biological hazards, other potential 

adverse weather conditions, working alone, and aggressive or menacing behavior. In addition, 

personnel must be aware that the protective equipment worn may limit dexterity and visibility and 

may increase the difficulty of performing some tasks. 

3.2.1 Heavy Equipment Safety 

Heavy Equipment 

The following practices shall be adhered to by personnel operating heavy equipment (such as 

backhoes) and personnel working in the vicinity of heavy equipment: 

 Heavy equipment is to be inspected when equipment is initially mobilized, delivered to the Site, 

or after it is repaired and returned to service, to ensure that it meets all manufacturer and OSHA 

specifications (e.g., fire extinguishers, backup alarms, etc.). 

 Heavy equipment is to be inspected on a daily basis. Documentation of this daily 

pre-operational inspection is to be filed with the project files. The GHD Safety Inspection 

Checklist is attached in Attachment C-1. 

 Heavy equipment is only to be operated by authorized, competent operators. 

 Seat belts are to be provided on heavy equipment that is not designed for stand-up operation. 

 Equipment/vehicles whose payload is loaded by crane, excavator, loader, etc. will have a cab 

shield and/or canopy to protect the operator. 

 Personnel will not be raised/lowered in buckets. 

 Personnel will not ride on fender steps or any place outside the cab. 

 Before leaving the equipment controls, ensure that the equipment is in its safe resting position. 

For a backhoe, apply the parking brake, put the front loader bucket down on the ground level, 

and ensure that the rear excavator bucket is locked in the travel position. Bulldozers and 

scraper blades, loader buckets, dump bodies, and similar equipment will be fully lowered or 

blocked when not in use. 
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 Before raising any booms, buckets, etc., check for overhead obstructions. 

 Employees involved in the operation shall not wear any loose-fitting clothing, as it has the 

potential to be caught in moving machinery. 

 Personnel shall wear high visibility safety vests, steel-toed shoes, safety glasses, hearing 

protection, and hard hats during heavy equipment operations. 

 When moving heavy equipment or when working within 10 feet of a stationary object or in tight 

quarters, a spotter will be used. 

3.2.2 Noise 

Project activities that include working in close proximity to heavy equipment and/or drilling 

operations, or using power tools that generate noise levels exceeding the decibel range of 85 dBA, 

will require the use of hearing protection with a Noise Reduction Rating (NRR) of at least 20. 

Hearing protection (earplugs/muffs) will be available to personnel and visitors requiring entry into 

these areas. 

When it is difficult to hear a coworker at normal conversation distance, the noise level is 

approaching or exceeding 85 dBA, and hearing protection is necessary. All Site personnel who may 

be exposed to high noise levels will participate in GHD’s Hearing Conservation Program. 

3.2.3 Utility Clearances 

Elevated superstructures (e.g., drill rigs, backhoes, scaffolding, ladders, cranes) shall remain a 

distance of 10 feet away from utility lines (<50 kV) and 20 feet away from power lines (>50 kV). 

Underground utilities, if present, shall be clearly marked and identified prior to commencement of 

work. Local/state/provincial regulations and client requirements with regards to utility locating 

requirements (e.g., One-Call) shall be followed. 

Personnel involved in intrusive work shall: 

 Confirm proposed intrusive work and heavy truck routes are not in the area of subsurface 

utilities. This meeting is to be documented. 

 Review and adhere to GHD’s Subsurface Utility Clearance Protocol. Use prudent digging 

techniques inside 18 inches of the outside edge of an underground facility. This distance will 

vary based on state law, facility/client requirements, etc. Refer to the Texas Utilities Code, 

Title 5, Chapter 251, and TAC Title 16, Chapter 18 for additional guidance. 

 Utilize the Underground Utilities Checklist included in Attachment C-1. This is to be 

completed prior to initiating excavation activities. 

 Be able to determine the minimum distance from marked utilities, identify the work that can be 

conducted with the assistance of the locator line service, coordinate document/drawing review, 

and inspect the Site for manholes, catch basins, valve boxes, etc. that may indicate the 

direction/depth of underground installations. Marking indicates only the approximate location of 

buried lines. After obtaining the facility owner’s permission, hand dig test holes (or use an 

equivalent means) in a careful and prudent manner to determine the precise location of 

underground facility lines. If the location of the lines is still undeterminable after hand 
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digging/probing/soft digging, call the facility owner for additional direction and assistance prior to 

initiating intrusive operations. 

 If you must expose a line, state law requires GHD to protect and support the underground 

facility line while working at the Site. 

3.2.4 Vehicle Traffic and Control 

The following safety measures are to be taken by GHD personnel that have the potential to be 

exposed to vehicle traffic: 

 A high visibility safety vest meeting American National Standards Institute (ANSI) Class II 

garment requirements is to be worn at all times. 

 Employees will work using the “buddy system”. 

 Cones and other visible markers will be used to demarcate a safe work zone around the active 

work zone(s). 

 Appropriate signage will be posted as necessary, to inform roadway/parking lot users of any 

additional control measures necessary to protect the public and GHD employees. 

The GHD motor vehicle safety program includes the following critical components that must be 

followed at all times: 

 Driving restrictions around electronic device usage 

 Defensive driving training requirements 

 Operating standards 

 Driver qualifications 

 Proper vehicle selection 

 Vehicle inspection/maintenance 

Drivers are to make a 360-degree (360) walk around of the vehicle immediately before placing 

vehicle into motion to determine if there are any hazards or possible obstructions in the proposed 

path of travel. Drivers are to clear the area of people and objects before placing the vehicle in 

motion. A check will also be performed to ensure overhead and side clearances are adequate. 

The journey planning process is a simple risk assessment to ensure that all identified hazards are 

understood and managed and that unnecessary trips or those presenting an unreasonable or 

uncertain risk are not taken. Journey Management Plans (JMPs) will be developed for routine travel 

and Site access. JMP documentation and forms are provided in Attachment C-4. 

Additionally, when working on an active roadway or along the shoulder or side of the road is 

necessary, project personnel must follow the requirements presented in the Manual on Uniform 

Traffic Control Devices (MUTCD), which is found at: 

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/pdf_index.htm. This will include the implementation of a 

Temporary Traffic Control Plan (TTCP) and discussion with the local municipality as to the 
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responsible party who will implement the TTCP. A TTCP has four components: the Advanced 

Warning Area, the Transition Area, the Activity Area, and the Termination Area. 

3.2.5 Material Handling and Storage 

Material handling and storage practices to be conducted at the project Site include manual lifting of 

materials and possibly the use of hoisting and rigging equipment. As a rule, use mechanical means 

for lifting heavy loads whenever possible. 

General Storage Practices 

The basic safety requirement for storage areas is that the storage of materials and supplies shall 

not create a hazard. Additional general storage area practices include the following: 

 Bags, containers, bundles, etc. stored in tiers shall be stacked, blocked, interlocked, and limited 

in height so that they are stable and secure against sliding or collapse. 

 All stacked materials, cargo, etc. shall be examined for sharp edges, protrusions, signs of 

damage, or other factors likely to cause injury to persons handling these objects. Defects should 

be corrected as they are detected. 

 Storage areas shall be kept free from accumulation of materials that constitute hazards from 

tripping, fire, explosion, or pest harborage. 

 Storage areas shall have provisions to minimize manual lifting and carrying. Aisles and 

passageways shall provide for the movement of mechanical lifting and conveyance devices. 

 Stored materials shall not block or obstruct access to emergency exits, fire extinguishers, alarm 

boxes, first aid equipment, lights, electrical control panels, or other control boxes. 

 “NO SMOKING” signs shall be conspicuously posted, as needed, in areas where combustible or 

flammable materials are stored and handled. 

Cylindrical materials such as pipes and poles shall be stored in racks or stacked on the ground and 

blocked. 

Special Precautions for Hazardous or Incompatible Materials Storage 

Generally, materials are considered hazardous if they are ignitable, corrosive, reactive, or toxic. 

Manufacturers and suppliers of these materials must provide the recipient with SDSs, which 

describe their hazardous characteristics and give instructions for their safe handling and storage. 

Many hazardous materials are incompatible, which means they form mixtures that may have 

hazardous characteristics not described on the individual SDSs. The following special precautions 

shall be followed regarding the storage of hazardous materials: 

 Based on the information available on the SDSs, incompatible materials shall be kept in 

separate storage areas 

 Warning signs shall be conspicuously posted, as needed, in areas where hazardous materials 

are stored 
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3.2.6 Working Over or Near Water 

The procedures outlined in this section are to be implemented by all GHD and subcontractor 

personnel when there is the potential for slipping or falling into water that is greater than 3 feet in 

depth. Additionally, these procedures are to be adhered to when water is flowing and has the 

potential to carry personnel away. 

 When working at ground level, a 5-foot “no entry zone” can be established between the work 

area and the water hazard. The no entry zone is to be clearly defined and/or demarcated. 

Personnel will not be permitted to enter into this area unless the other provisions of this section 

are in place. 

 Standard guardrails are required on any walking/working surface over or near water. 

 Where guardrails are not practical due to impairment of work being performed, other types of 

safeguarding, such as safety harnesses, lifelines, and lanyards may be used (see GHD’s Fall 

Protection Standard Operating Procedure [SOP]). 

 If providing fall protection is not feasible due to the scope of work or location, personnel will be 

required to wear U.S. Coast Guard-approved life jackets or buoyant work vests. Prior to each 

use and after each use, the buoyant work vests and life preservers must be inspected for 

defects that would affect strength and/or buoyancy. Any damaged or defective buoyant work 

vest or life preserver cannot be used. 

 Call in or make prearranged contacts after each activity posing a drowning hazard is completed. 

 If work on wet or slippery surfaces above water is necessary, non-slip tape or other methods 

are to be used to increase traction. 

 Ring buoys with a minimum 90 feet of line must be readily available for emergency operations. 

The distance between buoys cannot exceed 200 feet. 

 Due to the anticipated scope of work, a lifesaving skiff may be necessary. However, the SS in 

conjunction with the RSHM will evaluate current Site conditions to determine if a skiff is 

required. 

3.2.7 Boating Safety 

Boating Safety 

Safety precautions must be taken when project activities include working in or from a boat. It is a 

Texas requirement for operators of small boats or vessels to complete the Texas Parks and Wildlife 

Division (TPWD) Boater Education Course. This course can be taken online, and must be 

completed prior to operating a boat or vessel over 15 horsepower. 

The following summarizes key guidelines for the safe operation of boats: 

1. An approved Type I, II, III, or V personal flotation device (PFD) must be available onboard 

for each person on the boat. A PFD shall be worn when working in the smaller boats used 

for collecting samples from bodies of water. 
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2. Vessels longer than 16 feet in length shall also have an approved Type IV throwable ring 

buoy or buoyant cushion onboard. 

3. No vessel shall be operated in a reckless or negligent manner. Examples of reckless or 

negligent operation include: 

 Excessive speed in regulated or congested areas 

 Operating in a manner that may cause an accident 

 Operating in a swimming area with bathers present 

 Operating while under the influence of alcohol 

 Operation of a personal watercraft that endangers life or property 

4. Every vessel shall display the lights and shapes required by the navigation rules. 

5. Accidents should be reported immediately to a law enforcement agency. 

6. It is a good idea for all vessels with a motor to have an approved, fully charged fire 

extinguisher onboard. 

Operator’s Responsibilities 

1. Make sure the boat is in top operating condition and that there are no tripping hazards. The 

boat should be free of fire hazards and have clean bilges. 

2. Ensure that safety equipment required by law is on board, equipment is maintained in good 

condition, and you know how to properly use these devices. 

3. File a float plan with a co-worker who is ashore. 

4. Have a complete knowledge of the operation and handling characteristics of your boat. 

5. Know your position and know where you are going. 

6. Maintain a safe speed at all times to avoid collision. 

7. Keep an eye out for changing weather conditions and act accordingly. 

8. Know and practice Navigational Rules. 

9. Know and obey federal and state regulations and waterway markers. 

10. Maintain a clear, unobstructed view forward at all times. Scan the water back and forth; 

avoid tunnel vision. Most boating collisions are caused by inattention. 

Overloading 

Never overload your boat with passengers and cargo beyond its safe carrying capacity. Too many 

people and/or gear will cause the boat to become unstable. Always balance the load so that the 

boat maintains proper trim. Here are some things to remember when loading your boat: 

1. Distribute the load evenly fore and aft from side to side. 

2. Keep the load low. 
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3. Keep passengers seated (do not stand up in a small boat). 

4. Fasten gear to prevent shifting. 

5. Do not exceed the “U.S. Coast Guard Maximum Capacities” information label (commonly 

called the Capacity Plate). This plate displays three important items: a) the maximum weight 

of persons on board in pounds; b) the maximum carrying weight of the vessel in pounds; 

and c) the maximum horsepower recommended for the boat. 

6. If there is no capacity plate, use the following chart as a guide to determine the maximum 

number of persons you can safely carry in calm weather. The chart is applicable only to 

mono-hull boats less than 20 feet in length. A mono-hull is a boat that makes a single 

“footprint” in the water when loaded to its rated capacity. For example, a catamaran, 

trimaran, or a pontoon boat is not a mono-hull boat. 

Maximum Persons 1 2 2 3 4 5 6 7 

Boat Length (feet) 6 8 10 12 14 16 18 20 

Alternatively, you can use the following formula to determine the safe loading capacity when a 

capacity plate is not available. 

Formulas For Safe Loading 

Horsepower Capacity: Person Capacity: 

For small, flat-bottom boats: Average weight per person is 150 lbs. 

Multiply boat length (feet) times transom width (feet)  

If answer is: Maximum HP is:   

35 or less 3 
(Boat length 

X 
Boat width) 

15 

= Number of 
People 

36-39 5 

40-42 7.5 

43-45 10 

46-52 15 

Note: 
For flat-bottom, hard chine boats, with an answer of 
52 or less, reduce one increment (e.g., 5 to 3). 

Boat length and width are measured in 
feet. Round fractions down to next 
lower number. 

Always check the capacity plate to make sure you are not overloading or over-powering the vessel. 

A motor larger than recommended will make the stern too heavy and can cause the boat to flip. The 

transom will ride too low in the water and you could be swamped by your own wake or a passing 

boat’s wake. Your boat will not sit properly in the water and will be difficult to handle. 

Too many people (and/or gear) will also cause the boat to become unstable. Always balance the 

load so that your vessel maintains proper trim. Too much weight to one side or the other will cause 

the boat to list and increase the chance of taking on water. Too much weight in the bow causes the 

vessel to plow through the water and too much weight in the stern will create a large wake. All of 

these situations make the vessel difficult to handle and susceptible to swamping. 

Anchoring 

Anchoring is done for two principal reasons to stop and stay in one location and to keep you from 

running aground in bad weather, as a result of engine failure. Anchoring can be a simple task if you 

follow these guidelines: 
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1. Make sure you have the proper type of anchor (Danforth/plow/mushroom). 

2. A 3- to 6-foot length of galvanized chain should be attached to the anchor. The chain will 

stand up to the abrasion of sand, rock, or mud on the bottom much better than a fiber line. 

3. A suitable length of nylon anchor line should be attached to the end of the chain (this 

combination is called the “Rode”). The nylon will stretch under heavy strain cushioning the 

impact of the waves or wind on the boat and the anchor. 

4. Determine depth of water and type of bottom (preferably sand or mud). 

5. Calculate the amount of anchor line you will need. As a general rule, use five to seven times 

as much anchor line as the depth of water plus the distance from the water to where the 

anchor will attach to the bow. For example, if the water depth is 8 feet and it is 2 feet from 

the top of water to your bow cleat, you would multiply 10 feet x 5 to 7 to get the amount of 

anchor line to put out. 

6. Secure the anchor line to the bow cleat at the point you want it to stop. 

7. Bring the bow of the vessel into the wind or current. 

8. When you get to the spot at which you want to anchor, place the engine in neutral. 

9. When the boat comes to a stop, slowly lower the anchor. Do not throw the anchor over, as it 

will tend to entangle the anchor line. 

10. When all anchor line has been let out, back down on the anchor with engine in idle reverse 

to help set the anchor. 

11. When anchor is firmly set, use reference points (landmarks) in relation to the boat to make 

sure you are not drifting. Check these points frequently. 

Do not anchor by the Stern! 

Anchoring a small boat by the stern has caused many to capsize and sink. The transom is usually 

squared off and has less freeboard than the bow. In a current, the force of the water can pull the 

stern under. The boat is also vulnerable to swamping by wave action. The weight of a motor, fuel 

tank, or other gear in the stern increases the risk. 

Fueling Precautions 

Most fires and explosions happen during or after fueling of the boat. To prevent an accident follow 

these rules: 

1. Portable tanks should be refueled ashore. 

2. Close all hatches and other openings before fueling. 

3. Extinguish all smoking materials. 

4. Turn off engines, all electrical equipment, radios, stoves and other appliances. 

5. Remove all passengers. 

6. Keep the fill nozzle in contact with the tank and wipe up any spilled fuel. 
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7. Open all ports, hatches, and doors to ventilate. 

8. Run the blower for at least 4 minutes. 

9. Check the bilges for fuel vapors before starting the engine. 

10. Do the “sniff test.” Sniff around to make sure there is no odor of gasoline anywhere in the 

boat. 

Fuel Management 

Practice the “One-Third Rule” by using: 

1. One-third of the fuel going out 

2. One-third to get back 

3. One-third in reserve 

Weather 

You should never leave the dock without first checking the local weather forecast. You can get the 

weather information from the TV, radio, local newspaper, online, or from one of the weather 

channels on a very high frequency (VHF) radio. 

At certain times of the year, weather can change rapidly and you should continually keep a “weather 

eye” out. While you are out in a boat, here are a few signs that indicate an approaching weather 

change. 

1. Weather changes generally come from the west. Scan the sky, especially to the west. 

2. Watch for cloud build-up, especially rapid vertically rising clouds. 

3. Sudden drop in temperature. 

4. Sudden change in wind direction and/or speed. 

5. If you have a barometer on your boat, check it every 2 to 3 hours. A rising barometer 

indicates fair weather and rise in wind velocity; a falling barometer indicates stormy or rainy 

weather. 

What To Do in Severe Weather 

1. Reduce speed, but keep just enough power to maintain headway. 

2. Put on your PFD. 

3. Turn on running lights. 

4. Head for nearest shore that is safe to approach, if possible. 

5. Head the bow of the boat into the waves at about a 45-degree angle. 

6. Keep bilges free of water. 

7. Seat passengers on the bottom of the boat near the centerline. 
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8. If the engine fails, trail a sea anchor on a line from the bow to keep the boat headed into the 

waves. A bucket will work as a sea anchor in an emergency. 

9. Anchor the boat, if necessary. 

3.2.8 Hoisting and Rigging 

Wire ropes, chains, ropes, and other rigging equipment will be inspected prior to each use and as 

necessary during use to assure their safety. Defective rigging equipment will be immediately 

removed from service. 

Rigging will not be used unless the weight of the load falls within the rigging’s safe work operating 

range. This must be verified by the authorized rigger prior to any “pick” or lifting operation. 

Only personnel trained in safe rigging procedures will be authorized to engage in rigging 

procedures. Additionally, the rigger must understand and use recognized crane signals. 

Job or shop hooks and links and other makeshift fasteners shall not be used. When U-bolts are 

used for eye splices, the U-bolt will be applied so the “U” section is in contact with the dead end of 

the rope. 

Wire ropes, chains, ropes, and other rigging equipment shall be stored where they will 

remain clean, dry, and protected from the weather and corrosive fumes. 

The proper length of rope or chain slings will be used to avoid wide-angle lifts and dangerous slack. 

Knotted ropes or lengths of ropes reduced by bolts, knots, or other keepers will not be used. 

3.2.9 Cranes and Hoists 

The use of cranes may take place during project activities, and carries many associated hazards. 

Potential contact with overhead electrical lines and potential crushing of workers who may wander 

into the swing path radius of the crane are just two. If cranes are brought on Site for use, GHD will 

ensure that the following safety practices are enforced: 

 Crane operator will provide a copy of the crane’s annual inspection report to the SS prior to 

initiating operations. 

 Operators of cranes and hoists will make visual and operational inspections of the equipment 

prior to use. Any discrepancies that would jeopardize the safe operation of the equipment will be 

corrected prior to use. These inspections are to be documented via a daily inspection checklist 

or equivalent. 

 The posted capacity of the crane will be adhered to and overloading of the equipment will not be 

allowed. 

 The accessible swing radius of the crane will be demarcated and/or barricaded to prevent 

employees from entering the area. 

 The crane’s load and boom will be kept a minimum of 10 feet away from utility lines and 20 feet 

from power lines. Any deviation must be approved by the PM in conjunction with the 

RSHM. 
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 A competent person will investigate the soil for stability and determine the necessary amount of 

“cribbing” to be placed under the outrigger pads or if crane mats are necessary. 

 No personnel will be permitted to work under a suspended load. 

 Except for emergency communications, the operator will only recognize signs and signals from 

one designated signal person. This signal person will serve as the crane operator’s eyes in 

areas that the crane operator cannot see. This person will be familiar with crane signals, 

operation of the crane, and safe methods of securing and handling a load. 

3.2.10 Manual Lifting 

Proper lifting takes the hazard out of moving heavy objects. Below are some items that should be 

considered prior to a lift. 

 Establish that you can lift the load safely; if the load is in excess of 50 pounds, you are required 

to ask for assistance 

 Use a mechanical lifting device if available 

 Inspect route to be traveled, confirming sufficient clearance 

 Look for any obstructions or spills 

 Inspect the object to determine how it should be grasped 

 Look for any sharp edges, slivers, or other things that may cause personal injury 

 Do not move any object that will obstruct your field of vision when transporting the load 

When lifting objects, use the following proper lifting techniques: 

 Feet must be parted, with one foot alongside the object being lifted and one foot behind. When 

the feet are comfortably spread, a more stable lift can occur and the rear foot is in a better 

position for the upward thrust of the lift. 

 Use the squat position and keep the back straight - but remember that straight does not mean 

vertical. A straight back keeps the spine, back muscles, and organs of the body in correct 

alignment, and minimizes the risk of injury to internal organs. 

 Grip is one of the most important elements of correct lifting. The fingers and the hand are 

extended around the object, using the full palm. Fingers have very little power, so use the 

strength of your entire hand. 

 The load must be drawn close, and the arms and elbows must be tucked into the side of the 

body. Holding the arms away from the body increases the strain on the arms and elbows. 

Keeping the arms tucked in helps keep the body weight centered. 

The body must be positioned so that the weight of the body is centered over the feet. This provides 

a more powerful line of thrust and also ensures better balance. Start the lift with a thrust of the rear 

foot. Do not twist. 
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3.2.11 Hand and Power Tools 

Hand Tools 

 Hand tools must meet the manufacturer’s safety standards 

 Hand tools must not be altered in any way 

 At a minimum, eye protection must be used when working with hand tools 

 Wrenches (including adjustable, pipe, end, and socket wrenches) must not be used when jaws 

are sprung to the point that slippage occurs 

 Impact tools (such as drift pins, wedges, and chisels) must be kept free of mushroom heads 

 Wooden handles must be free of splinters or cracks and secured tightly to the tool 

 Any damaged or defective tools must be immediately removed from service and tagged for 

destruction 

Power Tools 

 All power tools must be inspected regularly and used in accordance with the manufacturer’s 

instructions and the tool’s capabilities 

 Electric tools must not be used in areas subject to fire or explosion hazards, unless they are 

approved for that purpose 

 Portable electric tools must be connected to a Ground Fault Circuit Interrupter (GFCI) when 

working in wet areas 

 Proper eye protection must be used when working with power tools 

 Personnel must be trained in the proper use of each specific tool 

 Any damaged or defective power tools must be immediately tagged and removed from service 

3.2.12 Electrical Hazards 

Only qualified individuals will be allowed to perform work on electrical circuits or perform electrical 

work on equipment. No employee shall be permitted to work on any part of an electrical power 

circuit unless the person is protected against electric shock by de-energizing the circuit and 

grounding it, or ensuring that it has been locked and tagged out: 

 All electrical wiring and equipment shall be a type listed by Underwriters Laboratories (UL) or 

Factory Mutual (FM) for the specific application. 

 All installations shall comply with the National Electric Code (NEC) and the National Electric 

Safety Code (NESC). 

 All electrical circuits shall be grounded according to NEC and NESC Code. GFCIs shall be used 

in the absence of properly grounded circuitry or when portable tools must be used around wet 

areas. 

 Generators and like equipment will be grounded in accordance with NEC, unless exempted by 

NEC 250-6. 
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 All live wiring or equipment shall be guarded to protect all persons or objects from harm. 

3.2.13 Control of Hazardous Energy 

Hazardous energy sources may be encountered during the servicing and maintenance of machines 

and equipment, in which the unexpected energization or startup of the machines or equipment 

could cause injury to employees. 

The minimum performance requirements to control hazardous energy requires that employers 

develop and implement an energy control program. The elements of an energy control program are 

as follows: 

 Lockout/tagout 

 Employee protection 

 Energy control procedure 

 Protective materials and hardware 

 Periodic inspections 

 Training and communication 

 Energy isolation 

 Employee notification 

Project personnel who are required to conduct operations and maintenance activities that will 

require the isolation of an energy hazard using a lockout/tagout device shall follow the GHD 

program requirements and written procedures for that operation. 

Employee Training 

Employees authorized to attach and remove lockout/tagout devices shall be provided with initial 

training regarding the safe application, usage, and removal of such devices. Each authorized 

employee will receive training in the recognition of applicable hazardous energy sources, the type 

and magnitude of the associated energy, and the methods necessary for energy isolation and 

control. 

All authorized employees will be provided with refresher training annually, or at more frequent 

intervals whenever the following conditions apply: 

 A job assignment change 

 A change in machinery or equipment, or a process change that presents new hazards 

 A change in the energy control procedures 

 Possible deficiencies in the employee’s understanding of the following 

- The hazards associated with the energy that controls the machinery or equipment in the 

employee’s work area 

- Application and removal procedures for lockout/tagout devices 
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Employees who work in areas where lockout/tagout procedures are used shall receive initial and 

annual refresher training in the purpose and use of lockout/tagout devices and principles behind 

their use. 

3.2.14 Excavations 

All GHD excavation and trenching operations that employees shall enter will be observed by a 

designated competent person. The competent person shall be responsible for evaluating and 

inspecting excavation and trenching operations to prevent possible cave-in and entrapment, and to 

avoid other hazards presented by excavation activities. 

Each employee in an excavation shall be protected from cave-ins by one of three systems: 

 Sloping and benching systems 

 Shoring 

 Shielding systems 

All excavation and trenching operations shall be conducted in accordance and in compliance with 

OSHA’s Standards for the Construction Industry, specifically outlined in GHD’s SOP for excavation 

and trenching activities. At a minimum, the following safety guidelines shall be adhered to while 

conducting excavation and trenching activities: 

 Excavation and trenching operations require pre-planning to determine whether sloping or 

shoring systems are required, and to develop appropriate designs for such systems. In addition, 

the estimated location of all underground installations must be determined before digging/drilling 

begins. Necessary clearances must be observed. 

 If there are any nearby buildings, walls, sidewalks, trees, or roads that may be threatened or 

undermined by the excavation, or where the stability of any of these items may be endangered 

by the excavation, they must be removed or supported by adequate shoring, bracing, or 

underpinning. 

 Excavations may not go below the base of footings, foundations, or retaining walls unless they 

are adequately supported or a person who is registered as a Professional Engineer (PE) has 

determined that they will not be affected by the soil removal. Civil engineers or those with 

licenses in a related discipline and experience should be consulted in the design and use of 

sloping and shoring systems. PE qualifications must be documented in writing. 

Access and Egress 

Personnel access and egress from trench and/or excavations are as follows: 

 A stairway, ladder, ramp, or other means of egress must be provided in trenches greater than 

4 feet deep and for every 25 feet of lateral travel. 

 All ladders shall extend 3 feet above the top of the excavation. 

 Structural ramps used for access or egress of equipment will be designed by a competent 

person qualified in structural design or by a licensed professional engineer. 

<m11 5 rt 



 
 

 GHD | Site Health and Safety Plan (HASP) | 11187072 (4) | Page 24 

Atmosphere Monitoring and Testing 

Air quality is measured using three parameters: oxygen concentration, flammability, and the 

presence of hazardous substances. 

Employees should not be exposed to atmospheres containing less than 19.5 percent oxygen or 

having a lower flammable limit greater than 10 percent, and employees should not be exposed to 

hazardous levels of atmospheric contaminants. 

Whenever potentially hazardous atmospheres are suspected in excavations and trenches, the 

atmosphere shall be tested by a competent person. Gas monitors and explosion meters are 

examples of monitoring equipment that may be used. 

In the event that an unusual odor or liquid is suspected in excavations and trenches, the competent 

person shall stop work at the Site and arrange for air quality assessment and mitigation, if 

necessary. 

Atmospheric testing and monitoring shall be performed in excavations in or adjacent to landfill 

areas, in areas where hazardous materials are/were stored, or in areas where the presence of 

hazardous materials is suspected. 

Daily Inspections 

The competent person shall perform daily inspections of excavations, the adjacent areas, and all 

protective systems for situations that could potentially result in slope failure. 

Additionally, the competent person shall be aware of the potential for confined space situations and 

other hazardous work conditions. 

The competent person shall inspect, evaluate, and complete the excavation checklist at the 

following intervals: 

 Prior to the start of work, after each extended halt in work, and as needed throughout the shift, 

as new sections of the excavation or trench are opened 

 After every rainstorm and other natural or manmade event that may increase the load on the 

walls of the excavation, or otherwise affect their stability 

The inspections shall be documented using the GHD Underground Utilities Checklist included in 

Attachment C-1. 

The competent person shall stop the work and instruct all employees to leave the excavation or 

trench when any potential hazards are detected. The competent person has the authority to 

immediately suspend work if any unsafe condition is detected. 

3.2.15 Compressed Gas Cylinders 

Compressed gases present several hazards. The cylinder must be properly labeled, identifying the 

hazardous properties of the gas, such as toxicity, flammability, or the presence of an oxidizer, and a 

SDS must be supplied by the manufacturer. In addition to the gas hazards, compressed gas 

cylinders pose other hazards simply because they contain gas under pressure. 
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Regardless of the properties of the gas, any gas under pressure can explode if the cylinder is 

improperly stored or handled. Improperly releasing the gas from a compressed gas cylinder is 

extremely dangerous. A sudden release of the gas can cause a cylinder to become a missile-like 

projectile, destroying everything in its path. Cylinders have been known to penetrate concrete-block 

walls. To prevent such a dangerous situation, there are several general procedures to follow for the 

safe storage and handling of a compressed gas cylinder: 

 Store cylinders in an area specifically designated for that purpose. This area must protect the 

cylinders from being struck by another object. The area must be well-ventilated, away from 

sources of heat, and at least 20 feet away from highly combustible materials. Oxidizers must be 

stored at least 20 feet away from flammable gases. 

 Cylinders must not be dropped or allowed to fall. Chain and rack them in an upright position 

during use and storage. When transporting cylinders, they must be secured from falling. 

 When moving a cylinder, even for a short distance, all the valves must be closed, the regulator 

removed, and the valve cap installed. Never use the valve cap to lift a cylinder. If you are using 

a crane or some other lifting device to move a cylinder, use a cradle or boat designed for that 

purpose. Never use a sling or a magnet to move a cylinder. 

 Never permit cylinders to contact live electrical equipment or grounding cables. 

 Cylinders must be protected from the sun’s direct rays, especially in high-temperature climates. 

Cylinders must also be protected from ice and snow accumulation. 

 Before the gas is used, install the proper pressure-reducing regulator on the valve. After 

installation, verify the regulator is working, all gauges are operating correctly, and all 

connections are tight to ensure that there are no leaks. When you are ready to use the gas, 

open the valve with your hands. Never use a wrench or other tool. If you cannot open it with 

your hands, do not use it. 

3.2.16 Fall Hazards 

Personnel that will use ladders and have the potential hazard of working on elevated surfaces or 

platforms of 6 feet or greater during project activities shall follow GHD’s SOP for fall protection. The 

fall protection program includes leading edge work, rooftop work, aerial lifts, ladders, and scaffolds. 

Specific guidelines for portable ladders are outlined below. 

The emergency rescue plan for retrieving any worker who has fallen and is suspended in air is as 

follows: Other personnel on Site will assist in retrieving fallen person. There will be no lone work 

when/if work at heights takes place. Local Emergency Medical Services (EMS) will also be used a 

resource for fall rescue. Time is of the essence to prevent the development of a life threatening 

condition, such as orthostatic intolerance or suspension trauma, due to being suspended for a 

period of time. Rescue methods and equipment will be specific to the Site; however, the following 

information provides examples of typical rescue methods/equipment: 

 A scissor lift or articulating boom already on-Site 

 Lower/raise worker by an acceptable physical and/or mechanical means (self-rescue not 

acceptable as primary rescue method) 
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 A rescue team trained in above ground rescue techniques 

 A rope or cable system to lower employee to ground (requires point of attachment for rigging 

tackle) 

 A crane man-basket setup in advance for rescue 

3.2.17 Portable Ladders 

Employees who use ladders on work sites must be familiar with safe ladder usage. 

 Activities conducted at elevated heights of 6 feet or more, or falls that are likely to result in death 

or serious harm, must employ suitable fall hazard control measures.  

 Use the 4-to-1 ratio. Place the ladder so its feet are 1 foot away from what it leans against for 

every 4 feet in height to the point where the ladder rests. Example: If the top of a 16-foot ladder 

leans against a wall, its feet should be placed 4 feet from the wall. The “fireman’s method” is a 

convenient way of checking the angle of the ladder. Place your toes against the base of the 

ladder; fully extend both arms toward the side rail and parallel to the ground. When standing 

erect you should be able to hold the ladder’s side rails. 

 Do not use a ladder in a horizontal position as a runway or a scaffold. 

 Do not place a ladder in front of a door that opens toward it unless the door is locked, blocked, 

or guarded by someone. 

 Place a portable ladder so that both side rails have a secure footing. Provide solid footing on 

soft ground to prevent the ladder from sinking. 

 Place the ladder’s feet on a substantial and level base, not on a movable object. 

 On uneven surfaces, use a block, wedge, or ladder foot. 

 On wet or oily pavement, a smooth floor, or an icy or metal surface, the ladder footing must be 

lashed, blocked, or otherwise secured. 

 Do not lean a ladder against unsafe backing, such as loose boxes or barrels. 

 When using a ladder for access to high places, securely lash or otherwise fasten the ladder to 

prevent it from slipping. 

 To gain access to a roof or elevated platform, extend the ladder at least three rungs (3 feet) 

above the point of support. 

Ascending or Descending of Ladders 

 Maintain three points of contact at all times when going up or down. If material must be handled, 

raise or lower it with a rope. 

 Always face the ladder when ascending or descending. 

 Maintain clean, dry footwear as much as possible to prevent slipping on the rungs. 
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3.2.18 Slip/Trip/Hit/Fall 

Slip/trip/hit/fall injuries are the most frequent of all injuries to workers, but can be minimized by the 

following prudent practices: 

 Spot check the work area to identify hazards 

 Establish and utilize a pathway free of slip and trip hazards 

 Beware of trip hazards such as wet floors, slippery floors, and uneven surfaces or terrain 

 Carry only loads you can see over 

 Keep work areas clean and free of clutter, especially in storage rooms and walkways 

 Communicate hazards to on-Site personnel 

 Secure all loose clothing and ties, and remove jewelry while around machinery 

 Report and/or remove hazards 

 Keep a safe buffer zone between workers using equipment and tools 

3.2.19 Heat Stress 

Recognition and Symptoms 

Temperature stress is one of the most common illnesses faced by project personnel when working 

in elevated temperatures and/or humidity. Acclimatization and frequent rest periods must be 

established for conducting activities where temperature stress may occur. Below are listed signs 

and symptoms of heat stress. Personnel should follow appropriate guidelines if any personnel 

exhibit these symptoms: 

 Heat Rash: Redness of skin. Frequent rest and change of clothing. 

 Heat Cramps: Painful muscle spasms in hands, feet, and/or abdomen. Administer lightly salted 

water by mouth, unless there are medical restrictions. 

 Heat Exhaustion: Clammy, moist, pale skin, along with dizziness, nausea, rapid pulse, fainting. 

Remove to cooler area and administer fluids. 

 Heat Stroke: Hot dry skin; red, spotted, or bluish; high body temperature of 104F; mental 

confusion; loss of consciousness; convulsions or coma. Immediately cool victim by immersion in 

cool water. Wrap with wet sheet and sponge with cool liquid while fanning; treat for shock. Do 

not delay treatment. Cool body while awaiting ambulance. 

Work Practices 

The following procedures will be carried out to reduce heat stress: 

 Heat stress monitoring 

 Acclimatization 

 Work/rest regimes (schedule of breaks) - mandatory breaks scheduled in summer months or 

during high risk activities for heat stress 
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 Heat stress safety PPE (cool-vests, bandanas, etc.) 

 Liquids that replace electrolytes, water, and salty foods available during rest 

 Use of buddy system 

Acclimatization 

The level of heat stress at which excessive heat strain will result depends on the heat tolerance 

capabilities of the worker. Each worker has an upper limit for heat stress, beyond which the 

resulting heat strain can cause the worker to become a heat casualty. In most workers, appropriate 

repeated exposure to elevated heat stress causes a series of physiologic adaptations called 

acclimatization, whereby the body becomes more efficient in coping with the heat stress. Work/rest 

regimes should be planned as a component of project preparation and discussed during the daily 

tailgate safety meetings. 

Worker Information and Training 

All new and current employees who work in areas where there is a reasonable likelihood of heat 

injury or illness should be kept informed through continuing education programs (e.g., hazards, 

effects, preventative measures, drug/alcohol interaction). 

3.2.20 Sun Exposure 

Overexposure to sunlight is a common concern when field activities occur during warm weather 

conditions. Overexposure can occur on clear, sunny days as well as on overcast and cloudy days. 

Ultraviolet (UV) rays from the sun can cause skin damage or sunburn, but can also result in vision 

problems, allergic reactions, and other skin concerns. Two types of UV rays are emitted from the 

sun: UVA and UVB rays. 

UVB rays cause sunburn, skin cancer, and premature aging of the skin. UVB rays stimulate tanning 

but are also linked to other problems such as impaired vision, skin rashes, and some allergic and 

other reactions to certain drugs. Extra care should be taken if activities are to be conducted on or 

near water. Sunlight reflected off the surface of the water is intensified resulting in accelerated 

effects. The following steps should be taken to protect against overexposure to sunlight: 

 Always Use Sunscreen: Apply a broad spectrum sunscreen with Sun Protection Factor (SPF) 

of at least 15 or higher liberally on exposed skin. Reapply every 2 hours or more. Even 

waterproof sunscreen can come off when you towel off or sweat. 

 Cover Up: Wearing tightly woven, loose-fitting, and full-length clothing is a good way to protect 

your skin from UV rays. 

 Wear a Hat: A hat with a wide brim offers good sun protection to your eyes, ears, face, and the 

back of your neck - areas particularly prone to overexposure to the sun. 

 Wear Sunglasses That Block 99 to 100 Percent of UV Radiation: Sunglasses that provide 

99 to 100 percent UVA and UVB protection will greatly reduce sun exposure that can lead to 

cataracts and other eye damage. Check the label when buying sunglasses. 
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 Seek Shade: Shade is a good source of protection, but keep in mind that shade structures 

(e.g., trees, umbrellas, canopies) do not offer complete sun protection. 

 Limit Time in the Midday Sun: The sun’s rays are strongest between 10 a.m. and 4 p.m. 

Whenever possible, limit exposure to the sun during these hours. 

3.2.21 Cold Stress 

Cold stress is similar to heat stress, in that it is caused by a number of interacting factors including 

environmental conditions, clothing, and workload, as well as the physical and conditioning 

characteristics of the individual. Fatal exposures to cold have been reported in employees failing to 

escape from low environmental air temperatures or from immersion in low temperature water. 

Hypothermia, a condition in which the body’s deep core temperature falls significantly below 98.6F 

(37C), can be life threatening. A drop in core temperature to 95F (35C) or lower must be 

prevented. 

Air temperature is not sufficient to determine the cold hazard of the work environment. The wind 

chill must be considered as it contributes to the effective temperature and insulating capabilities of 

clothing. The equivalent chill temperature should be used when estimating the combined cooling 

effect of wind and low air temperatures on exposed skin or when determining clothing insulation 

requirements to maintain the body’s core temperature. 

The body’s physiologic defense against cold includes constriction of the blood vessels, inhibition of 

the sweat glands to prevent loss of heat via evaporation, glucose production, and involuntary 

shivering to produce heat by rapid muscle contraction. 

The frequency of incidents increases with cold temperature exposures as the body’s nerve impulses 

slow down, individuals react sluggishly, and numb extremities make for increased clumsiness. 

Additional safety hazards include ice, snow blindness, reflections from snow, and possible skin 

burns from contact with cold metal. 

Pain in the extremities may be the first early warning of danger to cold stress. During exposure to 

cold, maximum severe shivering develops when the body temperature has fallen to 95F (35C). 

This must be taken as a sign of danger to the employees on Site, and cold exposures should be 

immediately terminated for any employee when severe shivering becomes evident. Useful physical 

or mental work is limited when severe shivering occurs. 

Predisposing Factors for Cold Stress 

Certain predisposing factors make an individual more susceptible to cold stress. The project team 

members are responsible for informing the SS to monitor an individual, if necessary, or use other 

means of preventing/reducing the individual’s likelihood of experiencing a cold related illness or 

disorder. 

 Predisposing factors that will increase an individual’s susceptibility to cold stress are listed 

below: 

 Dehydration: The use of diuretics and/or alcohol, or diarrhea can cause dehydration. 

Dehydration reduces blood circulation to the extremities. 
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 Fatigue during Physical Activity: Exhaustion reduces the body’s ability to constrict blood 

vessels. This results in the blood circulation occurring closer to the surface of the skin and the 

rapid loss of body heat. 

 Age: Some older and very young individuals may have an impaired ability to sense cold. 

 Poor Circulation: Vasoconstriction of peripheral vessels reduces blood flow to the skin surface. 

 Heavy Work Load: Heavy workloads generate metabolic heat and make an individual perspire 

even in extremely cold environments. If perspiration is absorbed by the individual’s clothing and 

is in contact with the skin, cooling of the body will occur. 

 Use of PPE: PPE usage that traps sweat inside the PPE may increase an individual’s 

susceptibility to cold stress. 

 Lack of Acclimatization: Acclimatization, the gradual introduction of workers into a cold 

environment, allows the body to physiologically adjust to cold working conditions. 

 History of Cold Injury: Previous injury from cold exposures may result in increased cold 

sensitivity. 

Prevention of Cold Stress 

A variety of measures can be implemented to prevent or reduce the likelihood of employees 

developing cold related ailments and disorders. These include acclimatization, fluid and electrolyte 

replenishment, eating a well-balanced diet, wearing warm clothing, the provision of shelter from the 

cold, thermal insulation of metal surfaces, adjusting work schedules, and employee education. 

 Acclimatization: Acclimatization is the gradual introduction of workers into the cold environment 

to allow their bodies to physiologically adjust to cold working conditions. However, the 

physiological changes are usually minor and require repeated uncomfortably cold exposures to 

induce them. 

 Fluid and Electrolyte Replenishment: Cold, dry air can cause employees to lose significant 

amounts of water through the skin and lungs. Dehydration affects the flow of blood to the 

extremities and increases the risk of cold injury. Warm, sweet, caffeine-free, non-alcoholic 

drinks and soup are good sources to replenish body fluids. 

 Eating a Well-Balanced Diet: Restricted diets including low salt diets can deprive the body of 

elements needed to withstand cold stress. Eat high-energy foods throughout the day. 

 Warm Clothing: Maintaining air space between the body and outer layers of clothing is 

beneficial in order to retain body heat. However, the insulating effect provided by such air 

spaces is lost when the skin or clothing is wet. 

 Work/Rest Regimes: Schedule work during the warmest part of the day, if possible. Rotate 

personnel and adjust the work/rest schedule to enable employees to recover from the effects of 

cold stress. 

The parts of the body most important to keep warm are the feet, hands, head, and face. As much as 

40 percent of body heat can be lost when the head is exposed. 
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3.2.22 Adverse Weather Conditions 

The SS shall decide on the continuation or discontinuation of work based on current and pending 

weather conditions. Electrical storms, heavy rains, hurricanes, tornado warnings, and sustained 

strong winds (approximately 40 mph) are examples of conditions that would call for the 

discontinuation of work and evacuation of the Site. 

In addition, no work with elevated super structures (e.g., drilling, crane operations) will be permitted 

during any type of electrical storm, or during wind events that have wind speeds exceeding 40 mph. 

3.2.23 Special Work Conditions/Situations 

GHD may be asked to conduct work that requires special precautions/considerations due to the 

following factors: 

 Remote work locations. Mandatory: No working alone, Journey Management 
Plan, call in procedure to include use of satellite 
phone if no cell or direct line access. 

 Project Site is in an area known for 
high crime or violence activity. 

Mandatory: No working alone, police or security 
escort. 

 Entry into abandoned buildings. Mandatory: No working alone, call in procedure. 

 Entry into wooded areas during hunting 
season. 

Mandatory: No working alone, reflective vest, 
Journey Management Plan, call in procedure. 

 Project work involving single 
employees (lone worker). 

Mandatory: Call in procedure. 

If these situations are possible, please consult with the RSHM to develop a plan. 

3.2.24 Aggressive or Menacing Behavior 

If confronted by an individual whose behavior becomes aggressive or menacing, staff should 

remain as calm as possible. Avoid arguing with or physically confronting the individual. Attempt to 

distance yourself from the individual. Advise others in the area to leave the scene and request 

police assistance by having someone call 911. Use the team approach. A staff member who is 

physically unable to break away from an attacker should shout for help. 

The use of physical force is justified when a person believes that such force is necessary to protect 

himself or herself against the use or imminent use of unlawful physical force by another person. The 

use of physical force is also justified in the defense of another party, such as a co-worker, who is 

being subjected to unlawful physical force. Staff members can use any technique of legal 

self-defense in order to halt or distract an attacker until law officers arrive on the scene. 

Should an aggressor only be interested in the taking or damaging of property, do not interfere. 

Obtain a description of the individual to provide to local authorities, including height, weight, race, 

sex, clothing, accent, unusual markings such as tattoos, facial piercings, scars, hair color, and 

weapon, if any. 

File an Incident Report with your immediate supervisor who will forward the report accordingly. 
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3.3 Biological Hazards 

GHD employees conduct numerous project activities that may encounter biological hazards, 

including bloodborne pathogens, insects, spiders, scorpions, rodents, snakes, and large predators. 

This section identifies precautions to be taken if these hazards are encountered. 

3.3.1 Vegetation Overgrowth 

Overgrown weeds, bushes, trees, grass, and other vegetation are fire and safety hazards. A 

number of hidden hazards may not be immediately recognized due to the overgrowth of vegetation 

in areas where field activities may occur, including discarded junk, litter, and debris. Construction 

materials such as boards, nails, concrete, and other debris may be hidden beneath tall grass, 

weeds, and bushes. Other hazards may include steep slopes, potholes, trenches, soft spots, dips, 

etc., all dangerously concealed from the view of the individual walking or operating motorized 

equipment in the area. Additionally, biological hazards such as snakes, ticks, chiggers, and 

mosquitoes may be present, as they breed in overgrowth conditions. 

Here are some simple actions you can take: 

 Assess the work area and determine if the area requires vegetation clearance. Consider that 

overgrowth extending above the lowest level of motorized equipment (i.e., bumper or fender) or 

6 inches above your ankle has hidden hazards that you will not be able to readily identify. 

 Determine if the area is safe to walk or whether you need motorized equipment. Consider the 

limitations of the equipment. 

 Identify slip, trip, and fall hazards and remove from the general work area. Remember to give 

adequate clearance so that the items being removed do not pose future hazards. 

 Adequately protect yourself against the hazards by wearing boots that protect the ankles, 

wearing long pants, and using insecticides. 

 Consider the limitations of manual or mechanical equipment for the clearance of overgrowth, 

particularly the safety hazards when using sling blades, machetes, weed eaters, bush hogs, or 

other brush removing equipment. 

Before taking any action, determine whether there any ecological issues that would affect or prevent 

the removal of overgrowth in protected areas such as wetlands, wildlife habitats, or sanctuaries for 

endangered and/or protected species. 

3.3.2 Poisonous Plants 

Common poison ivy grows as a small plant, a vine, and a shrub. Poison ivy occurs in every state. 

The leaves always consist of three glossy leaflets. 

Poison sumac grows as a woody shrub or small tree 5 to 25 feet tall. It usually contains nine leaves, 

with eight paired leaves and one on top, and is common in swampy areas. The plants are potent 

sensitizers and can cause a mild to severe allergic reaction, referred to as “contact dermatitis.” 

Dermatitis, in Rhus-sensitive persons, may result from contact with the milky sap found in the roots, 

stems, leaves, and fruit, and may be carried by contacted animals, equipment, or apparel. 

<m11 5 rt 



 
 

 GHD | Site Health and Safety Plan (HASP) | 11187072 (4) | Page 33 

The best form of prevention is to avoid contact. Wearing long sleeves, gloves, and disposable 

clothing, such as Tyvek, is recommended in high-risk areas to avoid exposure from contaminated 

apparel. Barrier creams and cleaners are also recommended. 

3.3.3 Insects 

Ticks 

Ticks are blood feeding external parasites of mammals, birds, and reptiles throughout the world. 

Some human diseases of current interest in the United States caused by tick-borne pathogens 

include Lyme disease, ehrlichiosis, babesiosis, Rocky Mountain spotted fever, tularemia, and 

tick-borne relapsing fever. Lyme disease is caused by a bacterial parasite called spirochete and is 

spread by infected ticks that live in and near wooded areas, tall grass, and brush. The ticks that 

cause the disease in the Northeast and Midwest are often no bigger than a poppy seed or a comma 

in newsprint. The peak months for human infection are June through October. Many other 

tick-borne diseases, such as Rocky Mountain spotted fever, can be carried by a variety of ticks. The 

prevention and treatment of these diseases are similar to those of Lyme disease. 

Prevention 

Preventative measures include wearing light-colored clothing, keeping clothing buttoned, tucking 

pant legs in socks, and keeping shirttails tucked in. Periodic checks for ticks should be made during 

the day, and especially at night. Hair should also be checked by parting it and combing through it to 

make sure that no ticks have attached to the scalp. Also, check clothing when it is first removed, 

before ticks have a chance to crawl off. A shower or bath should be taken as soon as possible after 

leaving the Site for the day. 

The most common repellent recommended for ticks is N, N-dimethyl-m-toluamide, or DEET. It is 

important to follow the manufacturer’s instructions found on the container with all insecticides, 

especially those containing DEET. 

In general, DEET insect repellent should only be applied to clothing, not directly on the skin. Do not 

apply to sunburns, cuts, or abrasions. Use soap and water to remove DEET once indoors. 

However, the DEET user is required to read the insect repellant label and/or SDS for safe use 

requirements. If ticks are not responding to DEET or other safety methods, then the PM and RSHM 

are to be notified and additional safety controls may be utilized. 

Removal 

The best way to remove a tick is removal by tweezers. If tweezers are not available, cover your 

fingers (tissue paper) while grasping the tick. It is important to grasp the tick as close as possible to 

the site of attachment and use a firm steady pull to remove it. When removing the tick, be certain to 

remove all the mouth parts from your skin so as not to cause irritation or infection. Wash hands 

immediately after with soap and water, and apply antiseptic to the area where tick was removed. 

Get medical attention if necessary. 

<m11 5 rt 



 
 

 GHD | Site Health and Safety Plan (HASP) | 11187072 (4) | Page 34 

Symptoms of Lyme Disease 

The first symptoms of Lyme disease usually appear from 2 days to a few weeks after a person is 

bitten by an infected tick. Symptoms usually consist of a ring-like red rash on the skin where the tick 

attached, and often red on the outside and clear in the center. The rash may be warm, itchy, tender, 

and/or “doughy” and appears in only 60 to 80 percent of infected persons. An infected person also 

has flu-like symptoms of fever, fatigue, chills, headaches, a stiff neck, and muscle aches and pains 

(especially knees). Rashes may be found some distance away from the original rash. Symptoms 

often disappear after a few weeks. 

Bees, Wasps, and Yellow Jackets 

Stinging insects are members of the order Hymenoptera of the class Insecta. There are two major 

subgroups: Apidae (honeybees and bumblebees) and vespids (wasps, yellow jackets, and hornets). 

Apidae are docile and usually do not sting unless provoked. The stinger of the honeybee has 

multiple barbs, which usually detach after a sting. Vespids have few barbs and can inflict multiple 

stings. 

Types of stinging insects that might be encountered at this Site may include: 

 Carpenter bees  Africanized killer bees  Honeybees 

 Bumblebees  Cicada killer wasps  Paper wasps 

 Mud dauber wasps  Giant hornets  Yellow jackets 

Symptoms 

If you are stung, three types of reactions are possible:  a normal, a toxic, or an allergic reaction. 

 Normal Reaction: Only lasts a few hours and consists of pain, redness, swelling, itching, and 

warmth near the sting area 

 Toxic Reaction: Will last for several days, results from multiple stings, and may cause cramps, 

headaches, fever, and drowsiness 

 Allergic Reaction: Can cause hives, itching, swelling, tightness in the chest area, and a 

possibility of breathing difficulties, dizziness, unconsciousness, and cardiac arrest. 

The stingers of many Hymenoptera may remain in the skin and should be removed as quickly as 

possible without concern for the method of removal. An ice cube placed over the sting will reduce 

pain; aspirin may also be useful. Persons with known hypersensitivity to such stings should carry a 

kit containing epinephrine in a prefilled syringe. Antihistamines may help decrease hives and 

angioedema. Persons who have severe symptoms of anaphylaxis, have positive venom skin test 

results, and are at risk for subsequent stings should receive immunotherapy regardless of age or 

time since anaphylaxis. 

Precautions 

The following precautions can help you avoid stings. Try to wear light colored clothing and shy away 

from dark or floral prints. Avoid wearing perfumes, hairsprays, colognes, and scented deodorants 

while working outside. If eating outside, keep all food and drinks covered; sweet foods and strong 

scents attract stinging insects as well. Never swat or swing at the insect; it is best to wait for it to 
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leave, softly blow it away, or gently brush it aside. Seek medical attention when the reaction to a 

sting includes swelling, itching, dizziness, or shortness of breath. 

If physical control measures are not effective, use a pesticide that will have a minimal impact on 

both you and the environment. 

Fire Ants 

Fire ants are reddish-brown in color and range from 1/8 inch to 3/8 inch in length. When a fire ant 

stings an individual, the individual is rarely only stung once. Most fire ant stings result in a raised 

welt with a white pustule. If stung by a fire ant, continue to observe the welt and try to prevent 

secondary infection by keeping the welt intact. However, some individuals may have an allergic 

reaction to a fire ant sting and require immediate medical attention. Pesticides and even hot water 

can be used to kill fire ant colonies. Fire ants are normally seen in the southern states. 

Mosquitoes 

Mosquitoes are common pests that can be found in any state and any work environment where 

warm, humid conditions exist. Mosquitoes can pass along diseases such as West Nile virus and 

malaria. Several different methods can be used to control adult mosquito populations: repellants 

such as DEET, mosquito traps, foggers, and vegetation and water management. 

3.3.4 Poisonous Spiders 

Black Widow 

Black Widow spiders are not usually deadly (especially to adults) and only the female is venomous. 

The female spider is shiny black, usually with a reddish hourglass shape on the underside of her 

spherical abdomen. Her body is about 1.5 inches long, while the adult male’s is approximately half 

that. The spider’s span ranges from 1 to 3 inches. The adult males are harmless, have longer legs, 

and usually have yellow and red bands and spots over their back, while the young black widows are 

colored orange and white. The bite of a black widow is often not painful and may go unnoticed. 

However, the poison injected by the spider’s bite can cause severe reactions in certain individuals. 

Symptoms 

Symptoms include abdominal pain, profuse sweating, swelling of the eyelids, pains to muscles or 

the soles of the feet, salivation and dry-mouth (alternating), and paralysis of the diaphragm. If a 

person is bitten, they should seek immediate medical attention. Clean the area of the bite with soap 

and water. Apply a cool compress to the bite location. Keep effected limb elevated to about heart 

level. Ask a doctor if acetaminophen or aspirin can be taken to relieve minor symptoms. Additional 

information can be obtained from the Poison Center (1 (800) 222-1222). Black widows are found 

throughout the tropics, U.S., and Canada. 

Brown Recluse 

Brown recluse spiders are usually light brown in color, but in some instances they may be darker. 

Brown recluse spiders are highly venomous spiders, native to the United States, and found coast to 

coast. The brown recluse can vary in size, but some can obtain bodies of 5/8 inches in length with a 
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leg span of 1 1/2 inches in diameter. They can be identified by their three pairs of eyes along the 

head area and their fiddle shaped markings on the back. Most brown recluse bites are defensive 

rather than offensive. They generally only bite when they feel threatened. 

Symptoms 

If bitten by a brown recluse, an individual may experience open, ulcerated sores, which when left 

untreated may become infected and cause tissue necrosis. If an individual believes a spider has 

bitten them, they need to seek medical attention as soon as possible. In order to minimize the 

occurrence of brown recluse bites, individuals should shake their clothing and shoes thoroughly, 

eliminate the presence of cluttered areas, and spray the building perimeters with pesticides. Brown 

recluse are found throughout the U.S., Mexico, and Canada. 

3.3.5 Threatening Dogs 

If you are approached by a frightened or menacing dog: 

 Do not attempt to run and do not turn your back. 

 Stay quiet, and remember to breathe. 

 Be still, with arms at sides or folded over chest with hands in fists. 

 Slowly walk away sideways. 

 Do not stare a dog in the eyes, as this will be interpreted as a threat. 

 Avoid eye contact. 

 If you have a jacket, you can wrap it around your arm to reduce harm, should the dog move to 

bite. 

3.3.6 Rodents 

Rodentia: (rats, mice, beavers, squirrels, guinea pigs, capybaras, coypu) 

Rodents, or Rodentia, are the most abundant order of mammals. There are hundreds of species of 

rats; the most common are the black and brown rat. 

The Brown Rat has small ears, blunt nose, and short hair. It is approximately 14 to 18 inches long 

(with tail). They frequently infest garbage/rubbish, slaughterhouses, domestic dwellings, 

warehouses, shops, and supermarkets; they also frequent any space with an easy meal and 

potential nesting sites. 

The Black Rat can be identified by its tail, which is always longer than the combined length of the 

head and body. It is also slimmer and more agile than the Norwegian or Brown rat. Its size varies 

according to its environment and food supply. 

The House Mouse has the amazing ability to adapt and now can frequently be found in human 

dwellings. In buildings, mice will live anywhere and they are very difficult to keep out. Mice are also 

omnivorous and will eat anything. 
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Rats and mice often become a serious problem in cold winter months when they seek food and 

warmth inside buildings. They may suddenly appear in large numbers when excavation work 

disturbs their in-ground nesting locations or their food source is changed. 

There are six major problems caused by rats and mice:  

1. They eat food and contaminate it with urine and excrement. 

2. They gnaw into materials such as paper, books, wood, or upholstery, which they use as 

nest material. They also gnaw plastic, cinder blocks, soft metals such as lead and 

aluminum, and wiring, which may cause a fire hazard. 

3. Rats occasionally bite people and may kill small animals. 

4. They, or the parasites they carry (such as fleas, mites, and worms), spread many diseases 

such as salmonella, trichinosis, rat bite fever, hantavirus, Weil’s disease, and the bubonic 

plague. 

5. Rats can damage ornamental plants by burrowing among the roots or feeding on new 

growth or twigs. They also eat some garden vegetables, such as corn and squash. 

6. Rats and mice are socially unacceptable. These rodents have been a problem for centuries, 

chiefly because they have an incredible ability to survive and are so difficult to eliminate. In 

addition, they are extremely compatible with human behavior and needs. 

3.3.7 Snakes 

Snakes may be found in any region of the country. While many snakes encountered are not 

venomous, a few are, so all snakes should be given a wide berth. Of the 7,000 venomous 

snakebites reported each year, only about 15 prove to be fatal, so your chances of survival are 

extremely high. The usual snake encounter is one in which they see you before you see them, and 

they slither away from you quickly, startling you. If you see a snake, back away from it slowly and 

do not touch it. If you or someone you know are bitten, try to see and remember the color and 

shape of the snake, which can help with treatment of the snakebite. 

Venomous snakes include the coral snake and pit vipers, such as the cottonmouth (water 

moccasin), copperhead, and rattlesnake. The venom of pit vipers is primarily hematoxic because it 

acts upon the victim’s blood system. This venom breaks down blood cells and blood vessels and 

affects heart action. Bite victims experience severe burning pain, localized swelling and 

discoloration for the first 3 to 30 minutes, followed by nausea, vomiting, occasional diarrhea, and 

usually shock. 

Preventing Snakebites 

The best ways to prevent snakebites are to watch where you step, put your hands, or sit down. 

Poisonous snakes live on or near the ground and often like rocks, woodpiles, and other spots that 

offer both a place to sun and a place to hide. Most bites occur in and around the ankle. About 

99 percent of all bites occur below the knee, except when someone accidentally picks up or falls on 

the snake. 
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Watching where you step and wearing boots in tall grass can prevent most snakebites. Snake 

chaps can also help protect against snakebites. 

Signals that indicate a poisonous snakebite include: 

 One or two distinct puncture wounds, which may or may not bleed - the exception is the coral 

snake, whose teeth leave a semicircular mark 

 Severe pain and burning at the wound site immediately after or within 4 hours of the incident 

 Swelling and discoloration at the wound site immediately after or within 4 hours of the incident 

Emergency First Aid for Poisonous Snakebite 

Although it is important to obtain medical aid immediately, emergency first aid can slow the spread 

of poison from the bite. Remain calm and avoid unnecessary movement, especially if someone is 

with you. The rate of venom distribution throughout your body will be slower if you are still and quiet. 

Do not use home remedies, and do not drink alcoholic beverages. 

To care for a bite from a pit viper, such as a rattlesnake, copperhead, or cottonmouth, follow these 

steps: 

 Call 9-1-1 or the local emergency number 

 Wash the wound 

 Keep the injured area still and lower than the heart; if possible, carry a person who must be 

taken to a medical facility or have him or her walk slowly 

 Do not apply ice 

 Do not cut the wound 

 Do not apply suction 

 Do not apply a tourniquet 

 Do not use electric shock, such as from a car battery 

Care for a bite from an elapid snake, such as a coral snake, is the same as for a pit viper, except 

that after washing the wound you should apply an elastic roller bandage by following these steps: 

 Check for feeling, warmth, and color of the limb beyond where you will be placing the bandage 

by noting changes in skin color and temperature. 

 Place the end of the bandage against the skin and use overlapping turns. 

 Gently stretch the bandage as you continue wrapping. The wrap should cover a long body 

section, such as an arm or a calf, beginning at the point farthest from the heart. For a joint like a 

knee or ankle, use figure-eight turns to support the joint. 

 Always check the area above and below the injury site for feeling, warmth, and color, especially 

fingers and toes, after you have applied an elastic roller bandage. By checking before and after 

bandaging, you will be able to tell if any tingling or numbness is from the bandaging or the 

injury. 
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 Check the snugness of the bandaging a finger should easily, but not loosely, pass under the 

bandage. 

 Keep the injured area still and lower than the heart. If possible, carry a person who must be 

taken to a medical facility or have him or her walk slowly. 

 Do not apply ice. 

 Do not cut the wound. 

 Do not apply suction. 

 Do not apply a tourniquet. 

 Do not use electric shock, such as from a car battery. 

3.3.8 Scorpions 

Forty different types of scorpions are found in the U.S. All the different types are located in the 

southern states. 

Wind scorpions, including sun scorpions, are easily recognized by the pair of large, pincer-like 

chelicerae on the head in front of the mouth and by the slight, waist-like constriction near the middle 

of the body. Unlike the broadly joined cephalothorax and abdomen of scorpions, wind scorpions 

have three distinct body regions - a segmented cephalothoracic area with two eyes at the front 

margin, a three-segmented thorax, and a ten-segmented abdomen. 

Death by a scorpion sting, if it occurs, is the result of heart or respiratory failure some hours after 

the incident. 

3.3.9 Alligators/Crocodiles 

Alligators, crocodiles, and gharials make up the group of animals known as crocodilians. 

Crocodilians are the world’s largest reptiles. The American alligator or Alligator mississippenisis is 

the least aggressive crocodilian. 

Similar to snakes, lizards, and other reptiles, alligators are cold-blooded (or ectothermic), meaning 

the air or water temperature around them determines their body temperature. The American 

alligator primarily inhabits the southeastern U.S.: Alabama, Arkansas, North and South 

Carolina, Florida, Georgia, Louisiana, Mississippi, Oklahoma, and Texas. They primarily live in 

freshwater swamps and marshes, but also in rivers, lakes, and smaller bodies of water. They can 

tolerate a reasonable degree of salinity for short periods of time as they are occasionally found in 

brackish water around mangrove swamps, although they lack the buccal salt-secreting glands 

present in crocodiles. Adult males typically reach 4 to 4.5 meters (approximately 13 to 14.7 feet). 

Alligators are classified as a threatened species and thus enjoy the protection of state and federal 

law. State and federal law prohibits people from killing, harassing, molesting, or attempting to move 

alligators. The potential for being bitten or injured by a provoked alligator is high. Maintain a 

distance of at least 15 feet from any alligator. Fifteen feet is the outside range for the alligator’s 

frightening burst of speed. 

If an alligator attacks: 
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Run away in a straight line. Crocodiles and alligators will outrun you for about 30 feet (10 meters) or 

so at speeds up to 20 mph, after which they will need to rest. They will have no trouble out 

swimming you, however. 

If an alligator has grabbed you: 

 Hit it repeatedly on its relatively sensitive nose, poke it in the eyes, and scream. Alligators do 

not like resistance. 

 Do not try to pry the jaws open 

 Play dead. They stop shaking their prey when they think that it is dead, wedging the body in 

their pantry for later consumption. This is when you can escape. 

Seek immediate medical attention if you are bitten by an alligator. Alligators harbor very infectious 

bacteria, and even minor bites may require special treatment. 

3.3.10 Bloodborne Pathogens 

Hepatitis and other communicable diseases are largely transmitted through exposure to bodily fluids 

containing the hepatitis virus, which could be found on refuse encountered in subsurface 

investigations. This could also be encountered during activities occurring at landfills, sewage 

treatment facilities, and sewers, and locations where topical spreading of treated waste and medical 

wastes (e.g., contaminated needles and syringes) occurs. Individuals performing tasks for these 

types of projects should consult with their physicians and be properly vaccinated. The primary 

method of transmission depends on the prevalence of the disease in a given area. 

Hepatitis A is a liver disease caused by the hepatitis A virus. Hepatitis A can affect anyone and can 

occur in situations ranging from isolated cases of disease to widespread epidemics. 

Hepatitis B is a serious disease caused by a virus that attacks the liver. The virus, which is called 

hepatitis B virus (HBV), can cause lifelong infection, cirrhosis (scarring) of the liver, liver cancer, 

liver failure, and death. 

Hepatitis C is a liver disease caused by the hepatitis C virus (HCV), which is found in the blood of 

persons who have the disease. HCV is spread by contact with the blood of an infected person. 

Hepatitis D is a liver disease caused by the hepatitis D virus (HDV), a defective virus that needs 

the hepatitis B virus to exist. HDV is found in the blood of persons infected with the virus. 

Hepatitis E is a liver disease caused by the hepatitis E virus (HEV) and is transmitted in much the 

same way as hepatitis A virus. Hepatitis E, however, does not often occur in North America. 

Prevention 

Preventative measures include wearing appropriate PPE: leather work gloves, a long sleeved shirt, 

and safety footwear. Several vaccines have been developed for the prevention of hepatitis B and C 

virus infection. Vaccines rely on the use of one of the viral proteins (hepatitis B surface antigen or 

HBsAg). The vaccine was originally prepared from plasma obtained from patients who had 

long-standing hepatitis B virus infection. However, currently these are more often made using 

<m11 5 rt 



 
 

 GHD | Site Health and Safety Plan (HASP) | 11187072 (4) | Page 41 

recombinant technology, though plasma-derived vaccines continue to be used; the two types of 

vaccines are equally effective and safe. 

4. Personal Protective Equipment (PPE) 

4.1 General 

This section shall cover the applicable PPE requirements, which shall include eye, face, hand, 

head, foot, and respiratory protection. 

The purpose of PPE is to shield or isolate individuals from the chemical and physical hazards that 

may be encountered during work activities. 

4.2 Types of PPE 

The type of PPE required for a project will vary based on the level of protection required to protect 

the employee from physical, chemical, biological, and thermal hazards. 

4.2.1 Types of Protective Material 

Protective clothing is constructed of a variety of different materials for protection against exposure 

to specific chemicals. No universal protective material exists. All will decompose, be permeated, or 

otherwise fail to protect under certain circumstances. 

Fortunately, most manufacturers list guidelines for the use of their products. These guidelines 

usually concern gloves or coveralls and generally only measure rate of degradation (failure to 

maintain structure). It should be noted that a protective material may not necessarily degrade but 

may allow a particular chemical to permeate its surface. For this reason, guidelines must be used 

with caution. When permeation tables are available, they should be used in conjunction with 

degradation tables. 

In order to obtain optimum usage from PPE, the following procedures are to be followed by all Site 

personnel using PPE: 

 When using disposable coveralls, don a clean, new garment after each rest break or at the 

beginning of each shift. 

 Inspect all clothing, gloves, and boots both prior to and during use for: 

- Imperfect seams 

- Non-uniform coatings 

- Tears 

- Poorly functioning closures 

 Inspect reusable garments, boots, and gloves both prior to and during use for: 

- Visible signs of chemical permeation 

- Swelling 
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- Discoloration 

- Stiffness 

- Brittleness 

- Cracks 

- Any sign of puncture 

- Any sign of abrasion 

Reusable gloves, boots, or coveralls exhibiting any of the characteristics listed above will be 

discarded. PPE used in areas known or suspected to exhibit elevated concentrations of chemicals 

will not be reused. 

4.3 Levels of Protection 

The level of protection must correspond to the level of hazard known or suspected in the specific 

work area. PPE has been selected with specific considerations to the hazards associated with Site 

activities. The specific PPE to be used for each activity is outlined in each JSA table located in 

Attachment C-2. 

 All PPE will be disposed of and/or decontaminated at the conclusion of each workday as 

described below. Decontamination procedures will follow the concept of decontaminating the 

most contaminated PPE first. 

 All disposable equipment shall be removed before meal breaks and at the conclusion of the 

workday, and replaced with new equipment prior to commencing work. 

 Eating, drinking, chewing gum or tobacco, and smoking are prohibited while working in areas 

where the potential for chemical and/or explosive hazards may be present. Personnel must 

wash thoroughly before initiating any of the aforementioned activities. 

4.3.1 Reassessment of Protection Levels 

Protection levels provided by PPE selection shall be upgraded or downgraded based upon a 

change in Site conditions or the review of the results of air monitoring or the initial exposure 

assessment-monitoring program, if one was conducted. 

When a significant change occurs, the hazards shall be reassessed. Some indicators of the need 

for reassessment are: 

 Commencement of a new work phase 

 Change in job tasks during a work phase 

 Change of season/weather 

 Temperature extremes or individual medical considerations limit the effectiveness of PPE 

 Chemicals other than those expected to be encountered are identified 

 Change in ambient levels of chemicals 
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 Change in work scope, which affects the degree of contact with areas of potentially elevated 

chemical presence 

All proposed changes to protection levels and PPE requirements will be reviewed and approved 

prior to their implementation by the SS. 

5. Air Monitoring Program 

Inhalation hazards are caused from the intake of vapors and contaminated dust. Air monitoring shall 

be performed while intrusive activities are taking place to detect the presence and relative level of 

those air contaminants that are inhalation hazards. The purpose of air monitoring is to identify and 

quantify airborne contaminants in order to determine the level of worker protection needed. Initial 

screening for identification is often qualitative, but the determination of its concentration 

(quantification) must await subsequent testing. 

All instruments will be calibrated on a daily basis in accordance with the manufacturer’s guidelines. 

Records of all calibrations and real-time measurements will be kept in a bound field logbook or 

documented via air monitoring and calibration log sheets. 

When air monitoring is required, the workers breathing zone(s) will be monitored and the results 

recorded. Additionally, area samples at the following locations will be taken daily. Record time, 

location, and results of monitoring and actions taken based on the readings: 

 Upwind of work areas to establish background concentrations 

 In support zone to check for contamination or migration of emissions 

 Along decontamination line to check that decontamination workers are properly protected and 

on-Site workers are not removing protective equipment in a contaminated area 

 Downwind of work area to track any contaminants/emissions leaving the Site 

The data collected throughout the monitoring effort shall be used to determine the appropriate 

levels of protection. Action levels for upgrading or downgrading of PPE have been established and 

Table C-2 presents the action levels for the on-Site Air Monitoring Program.  

5.1 Exposure Monitoring 

5.1.1 Multi-Gas Meters (LEL/O2/H2S/CO Meters) 

The multi-gas meter is a combination indicator typically including oxygen, carbon monoxide, 

hydrogen sulfide, and combustible gas, which simultaneously analyzes concentrations of each 

contaminant in air. When used properly, the portable oxygen indicator will read the percent oxygen 

in the immediate atmosphere; the normal ambient oxygen concentration is 20.9 percent at sea 

level. 

Action levels for each contaminant being monitored can be found in Table C-2, which includes 

parameters, action levels, and actions to be taken. 
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5.1.2 Monitoring Frequency 

Monitoring will be conducted continuously during ground intrusive activities or during any activity 

where airborne hazards (e.g., organic vapors) may be present. The monitoring equipment listed per 

work activity relates to the initial level of protection. The monitoring frequency may be decreased if 

the work areas and activities are unchanging, the result of the first hour of monitoring indicate 

contaminant concentrations are non-detect, and no differing conditions are observed. 

Monitoring results will be legibly documented each workday. They will note project name/number, 

date, time, serial number, date of last calibration, name of person performing calibration, name of 

person performing monitoring, monitor location within the Site, and monitoring results. Daily 

documentation will be kept with the SS and included in the project file. 

5.1.3 HSE Action Levels 

An action level is a point at which increased protection or cessation of activities is required due to 

the concentration of contaminants in the work area. All activities shall be initiated in Modified 

Level D. The appropriate actions are to be taken at designated action levels. The initial action 

level(s) for Site work can be located in Table C-2. 

In addition to the action level, an upgrade to Level C is required if: 

 Any symptoms of chemical exposure occur, as described in Table C-1 

 Requested by an individual performing the task 

 Any irritation to eye, nose, throat, or skin occurs 

A work stoppage and evacuation (cease and desist) at the specific work area is required if levels in 

the breathing zone exceed the protection factor of the respirator. 

6. Site Control 

The purpose of site control is to minimize potential contamination of workers and protect the public 

from hazards found on Site. Site control is especially important in emergency situations. 

 Site control and work area demarcation will be achieved through posting of signage and 

placement of barricades. All construction areas will have the appropriate signage posted. 

Barricades and warning signs will be placed to warn personnel of potential hazards. A standby 

person (spotter) may be utilized in place of barricades, where appropriate. The following 

materials may be used to barricade construction areas, crane swing radius, and control traffic: 

- Temporary fence 

- High visibility tape, rope, or chains 

- Traffic cones 

- Sawhorses 

- Wood or metal guardrails 
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One pathway should be established for heavy equipment and one for personnel decontamination. 

The majority of Site operations, as well as access to the Site, could be controlled from the support 

zone. The support zone will provide for team communications, emergency response, and sanitary 

facilities. Appropriate safety and support equipment also will be located in this zone. 

The support zone will be located upwind of Site operations if possible, and would be used as a 

potential evacuation point if appropriate. No potentially contaminated personnel or materials are 

allowed in this zone. 

6.1 Communication 

Each member of the project team will be able to communicate with other team members at all 

times. Communications will be by way of an air horn, walkie-talkie, cell phones, or hand signals. 

The primary means for external communication are cell phones and radio. 

Understanding of the following standard hand signals will be mandatory for all employees, 

regardless of other means of communication: 

 Hand gripping throat - Cannot breathe 

 Hands on top of head - Need assistance 

 Thumbs up - OK; I’m all right; I understand 

 Thumbs down - No; negative 

 Gripping partner’s wrist, or gripping both of your own hands on wrist (if partner is out of 

reach) - Leave area immediately 

6.2 Buddy System 

A buddy system shall be implemented when conducting intrusive activities at the Site. This buddy 

shall be able to: 

 Provide his or her partner with assistance 

 Observe his or her partner for signs of chemical exposure or temperature stress 

 Periodically check the integrity of his or her partner’s protective clothing 

 Notify emergency personnel if emergency help is needed 

6.3 Site Security 

Site security is necessary to prevent the exposure of unauthorized, unprotected people to Site 

hazards and to avoid interference with safe working procedures. Security shall be maintained 

outside of the actual work area(s) as to prevent unauthorized entry into the work area(s). Members 

of the general public are to be protected from Site hazards. 

A “No Trespassing Violators Will Be Prosecuted” sign is posted at the North and South 

Impoundment entrances. Only authorized personnel is to be allowed in this area.  
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Prior to any planned fieldwork, contact the security company and provide date and time of work.  

First time Site visitors, at a minimum, should be accompanied by personnel familiar with the Site’s 

layout and procedures. 

6.4 Decontamination 

The following are questions/items that may need to be addressed based on Site-specific protocols: 

 Is formal equipment and/or personal decontamination necessary? If so, what measures will be 

implemented to manage residual wash waters, sediments, soils, etc.? Disposal measures for 

used/spent PPE? 

 Does a decontamination pad already exist? 

 What type(s) of equipment and decontamination cleansers/reagents will be necessary? 

 Will wipe sampling and/or other forms of verification be required? 

 Is there a decontamination pad/facility present at the Site or will a pad need to be constructed? 

Location(s) of permanent and/or temporary facilities? 

 Who is responsible for disposal of any wastes generated by decontamination activities? 

The SS is responsible for ensuring that all personnel and pieces of equipment going off-Site are 

properly decontaminated according to the procedures outlined below. Documentation of 

decontamination must be made in the field log notebook and will become part of the permanent 

project file. 

6.4.1 Personnel and Equipment Decontamination Procedures 

All PPE will be disposed of and/or decontaminated at the conclusion of each workday as described 

below. Decontamination procedures will follow the concept of decontaminating the most 

contaminated PPE first. 

All disposable equipment shall be removed before meal breaks and at the conclusion of the 

workday, and will be replaced with new equipment prior to commencing work. 

Procedures for decontamination must be followed to prevent the spread of contamination and to 

eliminate the potential for chemical exposure: 

 Personnel: Decontamination will be initiated prior to exiting the contaminated work area and 

completed in the Contamination Reduction Zone. 

 Modified Level D: First, remove outer protective wear. Remove gloves and properly dispose in 

designated waste container. Wash hands and face. 

 Equipment: All equipment must be decontaminated with Alconox/Liquinox solution or discarded 

upon exit from the contaminated area in a well-ventilated area. A temporary decontamination 

pad with a low-volume high-pressure washer will be set up on Site during project operations. All 

decontamination materials will be drummed for subsequent disposal. 
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7. Emergency Procedures 

7.1 On-Site Emergencies 

Emergencies can range from minor to serious conditions. Various procedures for responding to Site 

emergencies are listed in this section. The PM or SS is responsible for contacting local emergency 

services, if necessary, for specific emergency situations. Various individual Site characteristics will 

determine preliminary action to ensure that these entry procedures are successfully implemented in 

the event of an emergency. The project team will address necessary facility/client emergency 

protocols to ensure compatibility between this document and facility/client programs and 

expectations. 

An Emergency Information Sheet containing the hospital location, directions, government agency 

phone numbers, emergency phone numbers, and a map with directions to the hospital is located in 

at the front of this HASP. 

7.2 Incident, Injury, and Illness Reporting and Investigation 

Any work-related incident, injury, illness, exposure, or property loss must be reported the SS, and 

within 1 hour through the GHD Incident Reporting Hotline. Motor vehicle accidents must also be 

reported through this system. GHD’s Incident Reporting Form, located in Attachment C-1, must also 

be filled out and provided to the SS. The report must be filed for the following circumstances: 

 Incident, injury, illness, or exposure of an employee 

 Injury of a subcontractor 

 Damage, loss, or theft of property 

 Any motor vehicle accident, regardless of fault, which involves a company vehicle, rental 

vehicle, or personal vehicle while the employee is acting in the course of employment 

Occupational incidents resulting in employee injury or illness will be investigated by the SS. This 

investigation will focus on determining the cause of the incident and modifying future work activities 

to eliminate the hazard. 

All employees have the right and obligation to report unsafe work conditions, previously 

unrecognized safety hazards, or safety violations of others. If you wish to make such a report, it 

may be made orally to your supervisor or other member of management, or you may submit your 

concern in writing, either signed or anonymously. 

7.3 Emergency Equipment/First Aid 

Safety equipment will be available for use by Site personnel, located within 30 feet of the work 

area(s), and maintained at the Site. The safety equipment may include, but is not limited to, the 

following: 

 First Aid kit (size is dependent upon the number of personnel on-Site): 

- Contents: Each first aid kit shall contain, as a minimum (ANSI 308.1-2003): 
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- 1 Absorbent Compress (32 square inches, no side less than 4 inches) 

- 16 Adhesive Bandages (1 inch x 3 inches) 

- 1 Adhesive Tape (roll, 3/8 inch x 5 yards) 

- 10 Individual Antiseptic (0.5 g) 

- 6 Burn Treatments (Antibiotic) (each 1/32 oz.) 

- 2 Pairs of Medical Exam Gloves (not to be reused) 

- 4 Sterile Pads (3 inches x 3 inches) 

- 1 Triangular Bandage 

 Automated External Defibrillators (AEDs) are optional first aid response equipment for 

conditions related to heart stoppage. If a unit is on Site, designated personnel must be trained in 

the specific AED unit in addition to First Aid and CPR certification, conduct monthly inspections, 

and contact listed AED Unit coordinator. 

 Emergency eyewash bottles and/or an eyewash station lasting 15 minutes. 

 Emergency alarms as a means to alert all personnel instantaneously for an emergency. 

 Fire extinguisher (at a minimum, a 2A/10BC will be on-Site). 

7.4 Emergency Procedures for Contaminated Personnel 

Whenever possible, personnel should be decontaminated in the contamination reduction zone 

before administering first aid, without causing further harm to the patient. 

 Skin Contact: Remove contaminated clothing, wash immediately with water, and use soap, if 

available. 

 Inhalation: Remove victim from contaminated atmosphere. Remove any respiratory protection 

equipment. Initiate artificial respiration, if necessary. Transport to the hospital. 

 Ingestion: Remove victim from contaminated atmosphere. Do not induce vomiting if victim is 

unconscious. Never induce vomiting when acids, alkalis, or petroleum products are suspected. 

Transport to the hospital, if necessary. 

Any person transporting an injured/exposed person to a clinic or hospital for treatment should take 

with them directions to the hospital and a listing of the contaminants of concern to which they may 

have been exposed. 

Any vehicle used to transport contaminated personnel will be cleaned or decontaminated, as 

necessary. 

7.5 Site Evacuation 

In the event of an emergency situation such as fire, explosion, or significant release of toxic gases, 

project personnel in the field will be notified by cell phone established communications to evacuate 

the area. In the event of an emergency, GHD personnel will gather at their primary mustering point 
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for a head count. The SS will determine a primary and secondary muster point to be used as an 

assembly area in the event of an emergency. The secondary muster point will be located at least 

90 degrees from the primary. These locations will be communicated to the work crew(s) during the 

Site-specific training prior to commencement of work activities, weekly thereafter, and prior to the 

advent of potentially threatening weather. Muster points and evacuation routes will be identified 

during the tailgate safety meeting. 

During work over water (boating, barge drilling, etc.), the SS will determine an appropriate docking 

location to transfer personnel from the water to the land so they can be transported to a hospital or 

clinic. Two boat launches are present in the vicinity of the north impoundment, where work over 

water will occur. The nearest boat launch is located at the San Jacinto River Fleet Facility 

approximately 1.5 boating miles west of the northern impoundment. The second is located at the 

Riverside Inn Marina, approximately two boating miles west of the northern impoundment. 

7.6 Spill and Release Contingencies 

If a spill has occurred, the first step is personal safety, then controlling the spread of contamination, 

if possible. GHD personnel will immediately contact Site management to inform them of the spill and 

activate emergency spill procedures. 

8. Recordkeeping 

The SS shall establish and maintain records of all necessary and prudent monitoring activities as 

described below: 

 Name and job classification of the employees involved on specific tasks 

 Air monitoring/sampling results and instrument calibration logs 

 Records of training acknowledgment forms (Site-specific training, toolbox meetings, etc.) 

 Documentation of Site inspections, results of inspections, and corrective actions implemented 

 Emergency reports describing any incidents or accidents 



Table C-1

Properties of Potential Site Contaminants

Draft Second Phase Pre-Design Investigation Work Plan

San Jacinto River Waste Pits Site

Harris County, Texas

page 1 of 1

Chemical Name 

(Synonyms)

Concentration at 

Site
Exposure Limits Routes Of Entry Symptoms/Health Effects

Chemical 

Properties
Physical Characteristics

2, 3, 7, 8-tetrachloro-dibenzo-p-

dioxin

Dioxine

TCDBD

TCDD

2, 3, 7, 8-TCDD

CAS-1746-01-6

TLV:  NE

PEL:  NE

STEL: NE

IDLH:  NE

Inhalation

Absorption

Ingestion

Eye/skin contact

ACUTE:  Irritation to the eyes; allergic dermatitis; gastrointestinal disturbance;

CHRONIC:  Chloracne; Porphyria; possible reproductive and teratogenic effects; 

liver and kidney damage; hemorrhage.  Potential occupational carcinogen.

(FP) NE

(VP) 0.000002 mm

(IP) NE

(UEL) NE

(LEL) NE

Colorless to white, crystalline solid.

(Exposure may occur through 

contact at previously contaminated 

worksites

Furfuran

Divinylene oxide

CAS-110-00-9

TLV:  NE

PEL:  NE

STEL:  NE

IDLH:  NE

Inhalation

Absorption

ACUTE:  Irritation of the respiratory tract.  May cause lung oedema.

CHRONIC:  May be fatal if swallowed

(FP) -35 C

(VP) NE

(IP) NE

(UEL) 14.3%

(LEL) 2.3%

Clear, colorless liquid that turns 

brown upon

standing with a characteristic odor.

Polychlorinated Biphenyls

PCB (42%)

Chlorodiphenyl (42% chlorine)

Aroclor 1242

CAS-53469-21-9 

TLV: 1 mg/m3 [skin]

PEL: 1 mg/m3 [skin]

STEL: NE

IDLH: 5 mg/m3

Inhalation

Absorption (skin)

Ingestion

ACUTE: Eye irritation.

CHRONIC:  Dermatitis, chloracne, liver damage.  

(FP) NA

(VP) 0.001 mm

(IP) NE

(UEL) NA

(LEL) NA

Colorless to light colored viscous 

liquid with a mild hydrocarbon odor.

Polychlorinated Biphenyls

PCB (54%)

Chlorodiphenyl (54% chlorine)

Aroclor 1254

CAS-11097-69-1 

TLV: 0.5 mg/m3 [skin]

PEL: 0.5 mg/m3 [skin]

STEL: NE 

IDLH: 5 mg/m3

Inhalation

Absorption (skin)

Ingestion

ACUTE: Eye irritation.

CHRONIC:  Dermatitis, chloracne, liver damage.  

(FP) NA

(VP) 0.00006 mm

(IP) NA

(UEL) NA

(LEL) NA

Colorless to pale yellow viscous liquid 

or solid (<50°F) with a mild 

hydrocarbon odor.
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Table C-2

On-Site Air Monitoring Program Action Levels

Draft Second Phase Pre-Design Investigation Work Plan
San jacinto Waste Pits Site

Harris County, Texas

Action Level

No Visible Dust

Visible Dust

Combustible Gas Indicator >10 Percent LEL

Oxygen Meter

<19.5 Percent or >23.5 Percent When

oxygen levels are outside this range,

percent LEL readings are not reliable

If GHD is unable to identify/quantify the contaminants, supplied air will be required when the PID reading is greater than background,

as the contaminant will be unknown and NIOSH, OSHA, and the manufacturer’s use requirements for Level C (air purifying respirators)

will not be met.  If PID readings subside, workers can downgrade as necessary.  GHD will upgrade to supplied air and attempt to obtain

additional information for possible chemicals present in GHD’s work area.  The Owner will need to provide/obtain additional

information as to the identity of the contaminant(s) in order to permit the use of Modified D and/or Level C.

Notes:

SHO Safety and Health Officer

LEL Lower Explosive Limit

PPE Personnel Protective Equipment

ppm parts per million

Monitoring Device 

Dust/Particulate - (Impacted 
Soils/Sludges/Sediments)

Action 

Initiate/continue work 

Shut down activities. Notify SHO, PM, & RSHM. 
Implement additional engineering controls.

Cease operations and move to a safe place. Notify

SHO. Do not continue working until conditions are

constantly below 10 percent LEL

Cease operations and move to a safe place. Notify

SHO. Do not continue working until oxygen levels are

between 19.5 and 23.5 percent
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Attachments 
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Attachment C-1 
Forms 



Tailgate Safety Meeting Form 

Large Group Format - Single Day 

Date: Time: Project No.: 

Presenter: Project Name: 

Safety topics/items discussed: 

Emergency preparedness: 

First Aid 
Provider(s): 

Muster Point: 

Method of 
Communication: 

AED Responder: Fire Extinguisher 
Location: 

First Aid Kit 
Location: 

Eye Wash 
Location: 

Site personnel in attendance: 

Print Name: Signature: Company: 

GHD | NA-FM-HSE-109- Tailgate Safety Meeting - Large Group │Rev. 1 -10/28/2016 



Tailgate Safety Meeting Form 

Small Group Format - Multiple Days 

Date: Time: Project No.: 

Presenter: Project Name: 

Safety topics/items discussed: 

Emergency preparedness: 

First Aid Provider(s): Muster Point: 

Method of 
Communication: 

AED Responder: Fire Extinguisher 
Location: 

First Aid Kit 
Location: 

Eye Wash Location: 

Print Name Signature Company 

Date: Time: Project No.: 

Presenter: Project Name: 

Safety topics/items discussed: 

Emergency preparedness: 

First Aid Provider(s): Muster Point: 

Emergency 
Communication: 

AED Responder: Fire Extinguisher 
Location: 

First Aid Kit 
Location: 

Eye Wash Location: 

Print Name Signature Company 

GHD | NA-FM-HSE-110 Tailgate Safety Meeting-Small Group │Rev. 1 -10/28/2016 
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Field Safe Task Evaluation Process 

(F-STEP)

Report status: 
(insert date) Initial report Updated report Final report Verification/validation Report input to SMART database 

Observer’s name: Date: Time: 

Client: Project name : 

Observer’s office: Site location: 

Observer’s supervisor: Project no. (if applicable): 

Subcontractor: ☐ Yes ☐ No Subcontractor company name: 

Feedback conducted by: Date: 

Observee’s supervisor: Time: 

Check task being observed 
(if not listed here, go to columns at right) 

If checking this column, 
write in the specific task 

☐ Air knifing ☐ Mob/demob ☐ Agricultural services

☐ Clearing ☐ Project oversight ☐ Construction

☐ Demolition ☐ Soil sampling ☐ Landfill

☐ Drilling ☐ Stack testing ☐ Office operations

☐ Electrical work ☐ Surveys & audits ☐ O&M

☐ Excavation ☐ Traffic control ☐ Pipeline

☐ General site cleaning ☐ UST removal ☐ Refinery

☐ Heavy equipment operations ☐Water sampling ☐ Treatment plants

☐ IH sampling ☐Well management ☐ Other

☐ Manual lifting

Background information (Give a brief description of task being performed and your surroundings) 

Observer’s positive comments 

1. 

2. 

3. 

Feedback session conclusion: 

If no questionable Items: brief recap of positive actions/comments 
If questionable Items: brief recap of positive actions/comments and why did the questionable item(s) occur? 
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Personal protective equipment 
Meets work 
standards 

??? N/A Evaluation comments 

1. Hearing protection (e.g., ear plugs) ☐ 

2. Head protection (e.g., hard hat) ☐ 

3. Eye protection (e.g., safety glasses/goggles) ☐ 

4. Hand protection (e.g., gloves) ☐ 

5. Foot protection (e.g., steel-toe boots) ☐ 

6. Respiratory protection ☐ 

7. Fall protection (e.g., lanyard/harness) ☐ 

8. High visibility clothing (e.g., work vest) ☐ 

9. First aid kit/fire extinguisher ☐ 

10. Other (be specific) ☐ 

Body position 
Meets work 
standards 

??? N/A Evaluation comments 

11. Proper body positioning when exerting force (lifting/pushing/pulling) ☐ 

12. Pinch points/moving equipment - hands/body placement ☐ 

13. 3-points of contact ☐ 

14. Other (be specific) ☐ 

Work environment 
Meets work 
standards 

??? N/A Evaluation comments 

15. Work/walk surface clear (free and clear pathway) ☐
16. Housekeeping/equipment storage ☐ 

17. Controlled work zone (e.g., warning devices, barricades, cones, flags) ☐ 

18. Emergency stop/safety switches ☐ 

19. Materials labeled correctly ☐ 

20. Storage/disposal of waste ☐ 

21. Other (be specific) ☐ 

Operating procedures 
Meets work 
standards 

??? N/A Evaluation comments 

22. Star performed/job planning ☐
23. Stop work authority process – understood and considered ☐ 

24. JSA/JLA/risk assessment reviewed and followed ☐ 

25. Daily site inspection ☐ 
26. High risk task specific (hot work, confined space, LOTO, excavation/ 

trenching) 
☐ 

27. Inspect work zone for hazards ☐ 

28. Coordinate/communicate with site rep and/or others on site ☐ 

29. Spotters used appropriately ☐ 

30. Underground/overhead utilities identified ☐ 

31. Other (be specific) ☐ 

Tools/equipment 
Meets work 
standards 

??? N/A Evaluation comments 

32. Hand/power tool - selection, condition, and use ☐ 

33. Field/test equipment - selection, condition, and use ☐ 

34. Heavy equipment - selection, condition, and use ☐ 

35. Other (be specific) ☐ 

Observation total occurrences ☐ 

% observations to meet work standards ☐ 

Item specific to work task 
Meets works 
standards 

??? N/A Evaluation comments 

Insert task/JSA/SOP Step ☐ 

Insert task/JSA/SOP Step ☐ 

Insert task/JSA/SOP Step ☐
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Causative factors and corrective actions 
Verification (Did we do what we said we would do?) and 

Validation (Is it working?) 

Item 
No. 

CF 
Corrective actions 

(Must match Causative Factor) 

Responsible 
party 

Date due 
Date 
completed 

Verified by/ 
Validated by 

Date Details 

Verified by: 

Validated by: 

Verified by: 

Validated by 

: 

Verified by: 

Validated by: 

Verified by: 

Validated by: 

Causative factors 

Personal factors Company factors External factors 

1 Insufficient training for task 5 Incomplete or no procedures 10 Exposure to conditions 

2 Hurrying to complete the task 6 Procedures not known or enforced 

3 Easier if proper process not followed 7 Improper PPE 

4 Took shortcuts without prior incident 8 Improper tools 

9 Improper workplace layout 
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Driving Safe Task Evaluation Process 

(D-STEP) 
Report status: 

 (insert date) Initial report Updated report Final report Verification/validation Report input to SMART database 

Observer’s name: Date: Time: 

Client: Project name: 

Observer’s office: Site location: 

Observer’s supervisor: Project no. (if applicable): 

Subcontractor: ☐ Yes   ☐ No Subcontractor company name: 

Feedback conducted by: Date: 

Observee’s supervisor: Time: 

Driving conditions 

☐ Freeway/interstate ☐ Wet ☐ Day ☐ Raining

☐ Surfaced street ☐ Dry ☐ Night ☐ Windy

☐ Dirt road ☐ Snow/ice ☐ Snowing

☐ Mud ☐ Fog

Vehicle condition 

☐ Car ☐ Truck ☐ Van ☐ Pulling trailer

☐ Company owned ☐ Rental ☐ Personal

Background information (Give a brief description of where you are driving from and to and your surroundings) 

Observer’s positive comments 

1. 

2. 

3. 

Feedback session conclusion: 

If no questionable Items: brief recap of positive actions/comments 
If questionable Items: brief recap of positive actions/comments and why did the questionable item(s) occur? 
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Pre-driving 
Meets work 
standards ??? N/A Evaluation comments 

1. JMP/JSA/Risk Assessment developed and/or reviewed ☐ 

2. STAR performed/job planning ☐ 

3. Stop Work Authority – understood and considered ☐ 

4. Registration/insurance/last maintenance report ☐ 

5. Tire inflation and tread ☐ 

6. Wipers and washer fluid/clean windows/mirrors ☐ 

7. Horn/lights operation/instrument panel ☐ 

8. Body damage/overall vehicle appearance ☐ 

9. Under-vehicle check for leaks/obstructions ☐ 

10. Secure loose items ☐ 

11. Check fluid levels ☐ 

12. Fire extinguisher/triangles/first aid kit/jack/spare ☐ 

13. Verifies area is clear before moving vehicle ☐ 

Body positioning 
Meets work 
standards ??? N/A Evaluation comments 

14. Adjust seat ☐ 

15. Adjust head rest ☐ 

16. Adjust mirrors to minimize blind spots ☐ 

17. Seat belts (driver/passengers) ☐ 

18. Locks doors ☐ 

Operating procedures 
Meets work 
standards ??? N/A Evaluation comments 

19. Yields right-of-way and allows other vehicles to merge, change lanes,
turn

☐ 

20. Respects pedestrians, cyclists, other drivers ☐ 

21. Is courteous/tolerant of others' poor driving ☐ 

22. Two hands on wheel no higher than 9 and 3 ☐ 

23. Skill in handling distractions ☐ 

24. Adjusts to traffic conditions (speed / traffic) ☐ 

25. Uses turn signals (for turns and lane changes) ☐ 

26. Following distance is appropriate (4-second rule) ☐ 

27. Avoids sudden acceleration and deceleration ☐ 

28. Before backing up, looks behind vehicle/checks for traffic, pedestrians,
parked vehicles, uses spotter

☐ 

29. Scans the road ahead (15-second eye lead or 2-3 blocks-1/4 mile) and 
anticipates actions of others to avoid sudden swerves, stops, lane
changes

☐ 

30. Checks mirrors every 5-8 seconds ☐ 

31. Checks for hazards on the road (e.g., animals, debris, road conditions) ☐ 

32. Reads and obeys traffic signals ☐ 

33. Makes complete stops at signals, at a safe distance ☐ 

34. Scans intersection left and right/anticipates intent of other vehicles
before reaching "point of no return"

☐ 

35. Covers brakes safely and adjusts speed ☐ 

36. Does not use cell phone during operation of vehicle ☐ 

37. Other (be specific) ☐ 

Operating procedures - Parking 
Meets work 
standards ??? N/A Evaluation comments 

38. Looks for pull through parking before backing in ☐ 

39. Uses signals, leaves adequate space before pulling back into lane ☐ 

40. Obeys signs and uses signals in parking lot ☐ 

41. Maintains proper speed inside the lot ☐ 

42. Ensures vehicle is legally/properly parked ☐ 

43. Sets parking brake and secures vehicle ☐ 

44. Other (be specific) ☐ 

 Observation total occurrences ☐ 

% Observations to meet work standards ☐ 

Item specific to work task 

Insert Task/JSA/SOP Step ☐
Insert Task/JSA/SOP Step ☐
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Causative factors and corrective actions 
Verification (Did we do what we said we would do?) and 

Validation (Is it working?) 

Item 
No. CF 

Corrective actions 

(Must match Causative Factor) 

Responsible 
party 

Date due Date 
completed 

Verified by/ 
Validated by Date Details 

Verified by: 

Validated by: 

Verified by: 

Validated by: 

Verified by: 

Validated by: 

Verified by: 

Validated by: 

Causative factors 
Personal factors Company factors External factors 

1 Insufficient training for task 5 Incomplete or no procedures 10 Exposure to conditions 

2 Hurrying to complete the task 6 Procedures not known or enforced 

3 Easier if proper process not followed 7 Improper PPE 

4 Took shortcuts without prior incident 8 Improper tools 

9 Improper workplace layout 



Motor Vehicle Daily Inspection Checklist 

GHD | 029121 Motor Vehicle Daily Operator Checklist-Long │Rev. 0 -7/1/2015 

Long Version 

Vehicle Operator(s): Vehicle/License Number: 

Vehicle Classification:  ____  GHD   ____  Rental    
 ____ Personal 

DATE: 

Odometer Start: 

Odometer Finish: 

Pre-Departure Check Status (√ or X) 

360° Walk around completed    

1. Lights a. Headlights

b. Tail lights/rear lights

c. Turn signals/indicator

d. Brake lights

e. Emergency flashers/hazard lights

f. Service indicator lights (e.g. check engine,
oil check, etc.)

2. Tires - visual check (pressure/wear)

3. Fuel level

4. Windshield and windows (cracks or chips, clean)

5. Windshield wipers (motion, condition)

6. Windshield cleaning fluid

7. Secure load (in passenger compartment, trunk, bed of
truck)
8. Mirrors (cracks, broken, clean)

9. Horn

10. Paperwork (registration, insurance card, inspection
sticker, tax disc)

11. Safety items (first aid kit, fire extinguisher, road hazard
kit) - field vehicles only

12. Vehicle requirements met (3-point seatbelt, head
restraints, ABS brakes, side-impact protection, and
airbags)
Post-Departure Check Status (√ or X) 

1. Engine a. Overheating

b. Oil Leaks

c. Knocks

d. Engine Lights

2. Transmission (Shifting)

3. Service indicator lights (e.g. check engine light, oil
check, etc.)

[@
] 
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Post-Departure Check Status (√ or X) 

4. Brakes a. Squeaking

b. Excessive Pedal Travel

c. Grinding

5. 
Steering  

a. Alignment

b. Grinding

c. Steering Wheel Vibrations

Details of Unsatisfactory Conditions or Indicate on Diagram 

Safety conditions require the use of Stop Work Authority until fixed. 

Printed Name 

Signature: 

Completed forms - All vehicle classifications with Journey Management 
Plans,  GHD vehicles shall also be sent to the 

 Office Vehicle Manager 
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Safety Inspection Checklist – Mobile Equipment Safety 

Week Ending: Job No.: Equipment: 

(This form is to be completed daily by the operator.  Deficiencies should be addressed immediately.) 

Superintendent:  ______________________________ 

Date: Mon. Tues. Wed. Thurs. Fri. Sat. Sun. Comments 

Equipment Hours:  Start: 

 Stop: 

Fluid Levels: 

Oil 

Hydraulic 

Transmission 

Radiator 

Grease Fittings 

Fuel 

Safety Checks: 

Fire Extinguisher 

Seat and Safety Belts 

Warning Devices (backup alarms, lights, etc.) 

Housekeeping 

Brakes 

Mirrors 

Windshield and Wipers 

Steering 

Horn 

Lights 

Tires 

Guards 

Instruments 

Exhaust System 

Accessories: 

Boom or Mast 

Controls 

Level Indicators 

Tracks 

Other 

Sign-Off: 

Operator's Initials 

Supervisor's Initials 

Additional Comments:  (Please write any additional comments here.  Use the back of this form if necessary.) 

 = OK NR = Needs Repair NA = Not Applicable 
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Unsafe Act / Unsafe Condition / 

Stop Work Authority (SWA) Report 

Reported by: Employee’s office: 

RSHM: Date: Time: 

Employee’s supervisor: Employee’s principal: 

Project related: ☐ No ☐ Yes If yes, name of client: 

Client contact (if applicable): Project no (if applicable): 

Re: (check all that apply) ☐ Unsafe act ☐ Unsafe condition ☐ Stop work authority (SWA)

Location: (check one) ☐ Driving ☐ Field ☐ Office

Date reported to supervisor/PM: Date corrected: 

Time reported to supervisor/PM: Time corrected: 

Describe the unsafe act, unsafe condition or SWA situation 

List corrective action(s) implemented 

Did the corrective action(s) mitigate the unsafe act/unsafe condition? 

For SMART administrators use only: 

Category: 

☐ PPE  Personal Protective Equipment

☐ BP    Body Positioning

☐WE   Work Environment

☐ OP    Operating Procedures

☐ TE    Tools and Equipment

☐ CU    Computer Usage

☐ PD    Pre-Driving

☐ OPP Operating Procedures – Parking

Chevron category: 

☐ A  Person or People

☐ B  Equipment

☐ C  Environmental

☐ D  Procedures/ Processes/

☐ JSA-review/revise

☐ E   Visitors

Causative factor: 

☐ 1   Insufficient training for task

☐ 2   Hurrying to complete the task

☐ 3   Easier if proper process not followed

☐ 4   Took shortcuts without prior incident

☐ 5   Incomplete or no procedures

☐ 6   Procedures not known or enforced

☐ 7   Improper PPE

☐ 8   Improper tools

☐ 9   Improper workplace layout

☐ 10   Exposure to conditions

Energy source: 

☐ G    Gravity

☐ M    Motion

☐ ME  Mechanical

☐ E  Electrical 

☐ P  Pressure 

☐ T  Temperature 

☐ B  Biological 

☐ C  Chemical 

☐ R  Radiation 

☐ S  Sound 

Are additional actions required? ☐ No    ☐ Yes    If yes, what?  
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Near Miss Reporting Form 

Note: A Significant Near Miss must be called into the HSE Help Line: 1-866-529-4886 

Instructions: 1) Employee completes the Near Miss Report and submits to Supervisor. 
2) Supervisor reviews and makes other comments.
3) Employee discusses Near Miss with Project Manager.
4) Submit to applicable SMART Reporting submission address.

Report status: 
(insert date) Initial report Updated report Final report Verification/validation Report input to SMART database 

Section 1 

A. Employee Identification ☐ GHD Employee ☐ Temporary Employee ☐ Subcontractor

Employee No. Last Name First Name Employee’s Company - if Subcontractor 

Date of Hire Position/Title Supervisor Home Office Location - if GHD Employee 

B. General Information

Where did the Near Miss occur? 

☐ Office ☐ Project Site ☐ Other

☐ Canada ☐ United States ☐ UK

Type of Near Miss (Check all that apply) 

☐ Employee Injury/Illness   ☐ Vehicle Accident   ☐ Property Damage   ☐ Environmental

Address of Near Miss (City, State/Province/County, Postal/Zip Code) Specific Location of Near Miss (e.g., where on site) 

Date and Hour of Near Miss Date and Hour Reported to GHD Time Employee Began Work 

    a.m.        p.m. Month Day Year 

 /  / 

a.m.
p.m.

Month Day Year 

 /  / 

a.m.
p.m.

Witnesses? 

☐ Yes    ☐ No

Witness Name and Telephone Number 

C. Project Information (Project Related Near Miss Only): Project Related:   (   ) Yes    (   ) No

Project # Project Name GHD Project Manager Client Client Contact 

Was the Client Advised of the Near Miss? 

☐ Yes    ☐ No    ☐ N/A

Name Date and Time 

Month Day Year Time 

 /  / 

Section 2 

A. Details of the Near Miss

1. What job/task was being performed when the Near Miss occurred?  (Example:  collecting groundwater samples).

2. Provide a detailed description of the employee's specific activities at the time of the Near Miss.  Include details of equipment/materials being used,
including the size and weights of objects being handled, and weather conditions at time of the Near Loss.  If necessary, attach additional pages to
the report.
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Section 2 (continued) 

B. Near Miss Investigation

Conduct a 5-Why Root Cause Analysis Investigation.  In addition, if there was the potential for a significant injury or loss, report the Near Miss to the 
Incident Help Line (this will determine if a Tap Root Cause Analysis is necessary). 

HASP prepared? 

☐ Yes    ☐ No    ☐ N/A

Submit a PDF of HASP to 
Investigation Team. 

If yes, was the HASP on site? 

☐ Yes    ☐ No

Did the safety plan identify and provide safety procedures for the specific tasks being performed when the Near Miss 
occurred? 

☐ Yes   ☐ No If no, why not?  (Explain)

Did the employee utilize the STAR process before initiating the task?

☐ Yes   ☐ No If no, why not?  (Explain)

5-Why Root Cause: Additional information:  Attach photos, witness 
statement(s), affected employee statement, as 
applicable, to the end of this document. 

1. Why did "above" happen?

2. Why did "1" happen?

3. Why did "2" happen?

4. Why did "3" happen?

See Section 3 Below:  Corrective Actions/ 
Verification and Validation 

5. Why did "4" happen?

6. Why did "5" happen?

C. Accountability

Initial Report Date 

Month Day Year 

 /       / 

Initial Report Prepared by: (please print) Initial Report Prepared by: (signature) 

Investigation Team Company Position/Title 

Final Report Date 

Month Day Year 

 /       / 

Final Report Prepared by: (please print) Final Report Prepared by: (signature) 

D. Stewardship

Will a Near Miss Summary be Prepared? ☐ Yes    ☐ No If yes, by:

Quality Review By: Date: Findings: 
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Section 3 

Corrective Action Validation & Verification 

CF 
Corrective actions 
(must match causative factor) 

Responsible 
party Due date 

Date 
completed 

Verified by/ 
Validated by Date Details 

Verified by: 

Validated by: 

Verified by: 

Validated by: 

Verified by: 

Validated by: 

Causative factors 

Personal factors Company factors External factors 

1 Insufficient training for task 5 Incomplete or no procedures 10 Exposure to conditions 

2 Hurrying to complete the task 6 Procedures not known or enforced 

3 Easier if proper process not followed 7 Improper PPE 

4 Took shortcuts without prior incident 8 Improper tools 

9 Improper workplace layout 



GHD | NA-FM-HSE-106 Incident Reporting Form │ Rev. 0 -12/01/2016 │Page 1 of 6 

Incident Reporting Form 

Note: Incidents must be called into the HSE Help Line: 1-866-529-4886 

Instructions: 1) For Personal Injuries, Occupational Illnesses, and Property Damage, complete Sections 1 and 2 
2) For Motor Vehicle Accidents, complete Sections 1, 2, and 4
3) Initial report must be submitted within 24 hours

Report status: 
(insert date) Initial report Updated report Final report Verification/validation Report input to SMART 

database 

Section 1 

A. Employee Identification ☐ GHD Employee ☐ Temporary Employee ☐ Subcontractor

Employee No. Last Name First Name Middle Name/Initial ☐ Male  ☐ Female

Area Code Telephone Number 

(     ) 

Employee Home Address (Street, City, State/Province/County, Postal/Zip Code) 

Date of Hire 

Month Day Year 

 /  / 

Position/Title Supervisor Employee's Company/Home Office Location 

B. General Information

Where did the Incident occur and which country? 

☐ Office ☐ Project Site ☐ Other

☐ Canada ☐ United States

Type of incident (Check all that apply) 

☐ Employee Injury/Illness ☐ Vehicle Accident

☐ Property Damage Only

Address of Incident (City, State/Providence/County, Postal/Zip Code) Specific Location of incident (e.g., where on site) 

Date and Hour of Incident 

Month Day Year 

 /       / 

a.m. p.m.

Date and Hour Reported to Employer 

Month Day Year 

 /       / 

a.m. p.m.

Date and Hour Last Worked 

Month Day Year 

 /       / 

a.m. p.m.

Time Employee 
Began Work 

a.m.

p.m.

Normal Work Hours 

From:  To: 

Witnesses? 

☐ Yes ☐ No

Witness Name and Telephone Number 

C. Project Information (Project Related Incident Only) Project Related?    ☐ Yes ☐ No

Project # Project Name Project Manager Site Telephone Number 

(     )    

Project Manager Cell Number 

(     )    

Client Name Was the Client Advised of 
the Incident? 

☐ Yes    ☐ No

Name of Person Contacted Date and Time Contacted 

Section 2 

A. Details of the Incident

1. What job/task was being performed when the incident occurred?  (Example: collecting groundwater samples).

2. Provide a detailed description of the employee's specific activities at the time of the incident. Include details of
equipment/materials being used, including the size and weight of objects being handled, and weather conditions at
time of the incident. If necessary, attach additional pages to the report.
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3. For injuries, identify the specific part of body injured, and specify left or right side. For illnesses, identify and describe
the affected area/body part.

4. Identify the object or substance that directly injured the employee and how. Include size, weight, and shape of object,
quantity of substance, etc.

5. Identify property damaged and how it was damaged (include owner of property, nature and source of damage, and
model and serial number, if appropriate).

B. Health Care/Medical Treatment

Employee received health 
care? 

☐ Yes    ☐ No

Identify the type of health care provided and where it was performed. (Check all that apply). 

☐ First Aid    ☐ Medical treatment other than first aid (sutures, etc.)    ☐ Hospitalized

☐ Clinic    ☐ Hospital emergency room    ☐ On location by self or GHD employee

☐ On site by EMT

Name of Health Care Provider, Physician Name, Phone Number, Address 
(Street, City, Province/State/County, and Postal/Zip Code) 

C. Incident Investigation

☐ 5 Why Root Cause Analysis Investigation [Non-OSHA Recordable, <$5,000/£3,000 damage]

☐ Tap Root Cause Analysis [OSHA Recordable, and/or >$5,000/£3,000 damages]

HASP prepared? 

☐ Yes   ☐ No   ☐ N/A

Submit a PDF of HASP and 
relevant JSA(s)/Risk 
Assessment to Investigation 
Team. 

If yes, was the HASP on site? 

☐ Yes    ☐ No

Did the safety plan identify and provide safety procedures for the specific tasks the 
employee was conducting when injured? 

☐ Yes    ☐ No If no, why not?  (Explain) 

Did the employee utilize the STAR process before initiating the task? 

☐ Yes    ☐ No If no, why not?  (Explain)

Was the employee drug & alcohol tested post incident? ☐ Yes    ☐No

5-Why Root Cause: Incident Statement Additional information: Attach photos, 
witness statement(s), affected 
employee statement, accident 
diagrams, as applicable, to the end of 
this document. 

1. Why did "above" happen?

2. Why did "1" happen?

3. Why did "2" happen?

4. Why did "3" happen?

See Corrective Actions/Verification
and Validation Section (Page 4). 

5. Why did "4" happen?

6. Why did "5" happen?
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D. Accountability

Initial Report Date 
Month Day Year 

 /  / 

Initial Report Prepared by: (please print) Initial Report Prepared by: (signature) 

Investigation Team Company Position/Title 

Final Report Date 
Month Day Year 

 /  / 

Final Report Prepared by: (please print) Final Report Prepared by: (signature) 

E. Stewardship

Will an Incident Summary be Prepared?   ☐ Yes   ☐ No 

By:   

Quality Review By: Date: Findings: 

Section 3 

A. Agency Reporting and Recording Information (to be completed by an HSE Team Member)

CANADA 

Provincial Regulatory Agency 
Reporting Required? 

☐ Yes ☐ Not required

Employee Injury Information (Injury met the following criteria): 

☐ First Aid ☐Medical Treatment ☐ Critical Injury ☐ Modified Duty

☐ Lost Time Injury

If medical treatment, what? 

Joint Safety and Health 
Committee Notified? 

☐ Yes ☐ No

Total days of modified duty 

If exceeds 7 days, report to WSIB 

Total days of lost time 
(if any) 

Date employee returned to work 

Month Day Year 

    /       /    

UNITED STATES 

OSHA Recordable Injury? 

☐ Yes ☐ No

OSHA Recordable.pdf

Employee Injury Information (Injury met the following OSHA 300 Log criteria) 

☐ First Aid ☐ Medical Treatment ☐ Restricted Duty ☐ Lost Time Injury

If medical treatment, what? 

Total days of restricted duty: Total days of lost time (if any) Date employee returned to work 

Month Day Year 

 /       / 
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Section 4 

A. Vehicle GHD Employee was Operating 
☐ Personal ☐ GHD-Owned ☐ Rental - Rental Company: 

      

License Plate No. 

      

State/Province/County 

      

Police Department 

City       State/Province/County       

Vehicle Year/Make/Model 

      

Odometer Reading at Time of Accident 

      

Police Report Number 
      

Weather Conditions 
      

Name of Person Operating Vehicle 

      

"X" in area of vehicle damage 

 

Address 

      

City State/Province/County Postal/Zip Code 

                  

Telephone: Area Code (     )       

Description of Vehicle Damage: 

      

B. Other Vehicles Involved 

Name of Owner Address City/State/Prov./County/Postal/Zip 

                  

Area Code and Telephone Number 

(     )       

Operator's Name Address City/State/Prov./County/Postal/Zip 
(if different from above) 

                  

Area Code and Telephone Number 

(     )       

Year/Make/Model 

      

Description of Property Damage 

      

"X" in area of vehicle damage 
 

 

Insurance Co. Name & Telephone 

      

License Plate No./State/Province 

      

C. Injured Persons 

Name Address 
Street, City, State/Prov./ 
County/Postal/Zip Code 

Telephone 
Number 

Nature of Injury Indicate if Injured was a Vehicle 
Driver/Passenger, GHD 
Employee, Other, or Pedestrian 

1.             (   )                   

2.             (   )                   

3.             (   )                   

D. Witnesses 

Name Address 
Street, City, State/Prov./County/Postal/Zip Code 

Telephone Number 

1.             (   )       

2.             (   )       
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E. Description of Accident

Was Ticket Issued? 

☐ Other Operator

☐ GHD Operator

Reason: 

Report Date 
Month Day Year 

 /  / 

Report Prepared by: (please print) Report Prepared by: (signature) 

Note: If additional space is required to complete this report, use separate sheet of paper and attach. 
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Causative factors and corrective actions 
Verification (Did we do what we said we would do?) 

and Validation (Is it working?) 

Item 
No. CF 

Corrective actions 
(must match causative factor) 

Responsible 
party Date due 

Date 
completed 

Verified by/ 
Validated by Date Details 

Verified by: 

Validated by: 

Verified by: 

Validated by: 

Verified by: 

Validated by: 

Verified by: 

Validated by: 

Causative factors 

Personal factors Company factors External factors 

1 Insufficient training for task 5 Incomplete or no procedures 10 Exposure to conditions 

2 Hurrying to complete the task 6 Procedures not known or enforced 

3 Easier if proper process not followed 7 Improper PPE 

4 Took shortcuts without prior incident 8 Improper tools 

9 Improper workplace layout 



Management of Change Form 
(QSF-006) 

Page 1 of 2 

GHD QSF-006   Rev. 0 – 07/01/2015 This completed form is a quality record 

Form initiated by: Date initiated: 

Initiator's role/responsibility: Project number: 

Affected location(s): 

Client's management of change documentation attached, if required or applicable:  Yes  N/A 

Type of change: Duration of change: 

Field operations/SOPs Permanent 

Equipment Temporary (specify how long change will be in place): 

Safety 

Project management/resources Emergency 

Describe the change: 

Describe the procedure/task(s) required to complete the change: 

Who needs to know about the change and how will you communicate this to them? 

Is additional training for GHD people required as a result of this change?  Yes  No 

If yes, please describe training needs and those who require it: 

Coordination with Business School Learning Centre underway:  Yes  No 

Identify any associated risks/hazards/impacts as a result of this change: 
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GHD QSF-006   Rev. 0 – 07/01/2015 This completed form is a quality record 

Does the change need to be approved by a client?  Yes  No 

If Yes, state client's name: 

Client role/responsibility: 

Date authorized by client: 
(mm/dd/yyyy) 

Change approved by project manager: 

(please print) 

(signature) (approval date – mm/dd/yyyy) 

Summary: 

Item Completion date Confirmed by 

1. Task(s) to execute change have been completed

2. Those who need to know have been notified

3. Additional training has been completed

4. Risk(s) have been mitigated

5. Change has been approved by all required parties

Notes: 

Scope: GHD may use the Management of Change Form (QSF-006) to identify and record project 
additions, revisions, changes, or updates regarding field operations, field SOPs, equipment, 
safety, resources, or project management. 

Detail: The level of detail to a documented project change is ultimately determined by the project 
manager and/or any client expectations. 

File location: Correspondence folder of the project file. 



Underground Utilities Checklist 

Pre-Drilling/Excavation Checklist and Utility Clearance Log 

(QSF-019) 
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Utilities (indicate that location/utility presence was checked) 

Borehole/ 
Excavation location 

Date 
(mm/dd/yyyy)

Telephone Water Storm 
sewer 

Sanitary 
sewer 

Process 
sewer 

Gas Electrical Cable Overhead 
utilities 

Other Comments/Warnings 

Utility owner 

Instructions:  This checklist is to be completed by GHD personnel prior to initiation of field activities as a safety measure, to ensure that all underground utility lines, other underground structures, and 
above-ground power lines are clearly marked in the area selected for boring or excavation. 

Notes: 

Client: Client representative: Phone number: 

Client or property owner acknowledgement of utility clearance: (Client, property owner, or authorized agent signature) 

Subcontractor acknowledgement of utility clearance: (Subcontractor or subcontractor representative signature) 

GHD field representative name: Signature: 

GHD project manager's review/confirmation of locate completion: 

In the event that client or property owner acknowledgement cannot be obtained, all boreholes shall be hydro vacuumed and the costs passed on to the client. Attach any clearance documentation from 
utility owner/operator to this document. 

Project number:  Project name:  

Date:  Project location:  

Public utility locator:  Public utility locator phone number:  

Date of public utility locator request:  Public locator call reference number: 

Private utility locator (If applicable):  Private utility locator phone number:  



Underground Utilities Checklist for GHD Personnel 

Pre-Drilling/Excavation Checklist and Utility Clearance Log 

GHD QSF-019   Rev. 0 – 07/01/2015 Page 2 of 2 This completed form is a quality record

Drilling or excavation work may not proceed if any of the questions answered below are answered “No.”  Implement stop work authority and contact the GHD project manager to discuss and resolve any 
concerns or issues.  Document the reason for a “No” answer in the comments section below. 

Yes No N/A Pre-Mobilization 

1. Has a utility locator request been completed within the last 30 days (verify time limit with state or provincial law)?  If no, stop work and comment below.

2. Is a scaled site plan, map or drawing showing the proposed borehole locations attached to this form?

3. Does each borehole and excavation location allow for clear entry and exit, adequate workspace, and a clear path for raising the mast (or boom) and operating the drill rig and
all support equipment?  Ensure that the minimum OSHA/state/provincial utility clearance requirements between the mast or boom and the power line(s) are met.  For instance,
OSHA requires a minimum approach distance of 10 feet for systems below 50 kV and an increase of 4” for every 10 kV over 50 kV.  Confirm if additional permits are required if
the boom or mast will be working 5 meters (15 feet) or less from the electrical lines.

4. Are all of the proposed borehole and excavation locations at least 1.0 meters (3 feet) from any subsurface or above-ground utilities shown on client’s building plans?
Check here  if plans not provided by client (therefore not applicable to this job.

5. Are all of the proposed borehole and excavation locations at least 1.0 meters (3 feet) from any subsurface or above-ground utilities shown on public right-of-way street
improvement or other public property plan or site map?

6. Has the site representative, familiar with the site, indicated no knowledge of any subsurface or above-ground utilities within 3 metres (10 feet) of the proposed borehole and
excavation locations?  (Review locations with site representative)

7. Are all of the proposed borehole and excavation locations at least 1.0 meters (3 feet) from any subsurface utilities identified during a geophysical survey?
Check here  if no geophysical survey has been completed (therefore not applicable to this job).

8. Have all utility locating service providers, notified by the public line locator, marked out their facilities in the vicinity of the borehole and excavation locations or otherwise
notified us that they do not have any facilities near the proposed locations?  (Attached confirmation and utility locate sheets from public locator)

9. Are all proposed borehole and excavation locations at least 1.5 meters (5 feet) from a visual line connecting two similar looking manhole covers?

10. Are all proposed borehole and excavation locations at least 1.5 meters (5 feet) from a visual line perpendicular to the street from the water, gas, and electrical meters?

11. Are all proposed boring and excavation locations clear of pavement joints, curbs, crash posts, or other engineered structures?

12. Does the ground surface/pavement lack signs of previous excavation (e.g., no pavement subsidence, no differences in pavement texture or relief, no pavement patching)?

Pre-Drilling and Excavation 

13. Has it been verified that the proposed drilling or excavation work will not affect any work currently in progress?

14. Has the drill rig or heavy equipment been inspected prior to use and documented?  (See Drill Rig Inspection Checklist or Mobile Equipment Safety Inspection Checklist)

15. Have barricades been erected to prevent unauthorized access, where applicable?

16. Have all known live electrical or product lines within 3 meters (10 feet) of the dig path been visually verified?  If no, comment below.

17. For boreholes that have not been cleared or are within 3 meters of a utility:

a. Before drilling have you cleared a hole to 2.4 meters (8 feet) below grade using an air-knife, or equivalent, before drilling and is the diameter of this hole greater than the
final outside diameter of the boring?  If not required comment below.

b. Does the soil you encountered in the hand-dug hole appear to be native material (i.e., free of clean gravel, clean sand, aggregate base [gravelly sand ~ 10% fines] or
other non-native looking material)?  If not required comment below.

Have the above concerns been discussed with the GHD project manager?   Yes  No  Not Applicable 
Has the start of subsurface work been communicated to the GHD project manager?  Yes  No  Not Applicable 
Have the above concerns been discussed with the client?   Yes  No  Not Applicable 
Has the scope of work been approved by the client?  Yes  No  Not Applicable 

Comments: 

GHD field representative name: Date: 
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This document is to be completed for ANY changes that occur within the Site Health and Safety Plan 
(HASP).  This document is to be sent to the Regional Safety & Health Manager (RSHM) for review, 
verification and sign off of the HASP. 

Amendment # 

Site Name/Project ID 

Date 

Client Contact (same/change) 

Reason for Amendment (SOW change, JSA addition, Chemical, etc.) 

Alternate or Additional Safeguard Procedures 

Required changes in PPE 

Additional Comments: 

Project Manager Notified 

RSHM Notified 

Client PM Notified (if necessary) 

Site HSE Officer (sign above) Date 

The Project Manager is ultimately responsible for the accuracy of the information on this amendment 
and ensuring any changes to the original HASP is discussed with all affected site personnel prior to 
commencing work  

This original form must be placed in the project file and a copy needs to be attached to the Site 
Health and Safety Plan (HASP).   

Site Health and Safety Plan 

Amendment Form



HASP Acknowledgment Sheet 

Project Name: Project Number: 

This is to certify that I have received a pre-entry briefing regarding this HASP, and I understand its 

contents. My failure to follow and comply with the requirements contained in this plan may result in 

disciplinary action and/or termination. 

Print Name Signature Date 

GHD | NA-FM-HSE-108 HASP Acknowledgment Sheet │Rev. 0 -7/1/2015 
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Job Safety Analysis (JSA) 

Name:______________ 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task 

Key equipment: 

Task-specific training:

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 

n ... 

1 1 I I 

I I I I I I 
I I 
1 1 

1 1 

1 1 

□ □ □ □ □ □ □ 

□ □ □ □ □ □ □ 

□ □ □ □ □ □ 
□ □ □ □ □ 

□ □ □ 
□ □ □ 

□ □ □ □ □ □ 

□ □ □ □ □ 

□ □ 
□ 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

  
 
 
 
 
 
 

         

  
 
 
 
 
 
 

         

  
 
 
 
 
 
 

         

  
 
 
 
 
 
 

         

 
  

I I 1 1 I I I I I I 
I I 1 1 I I I I I I 
I I 1 1 I I I I I I 
I I 1 1 I I I I I I 

I I I 11 I I 

I 

I I I 11 I I 

I 
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 

 
Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

wvou 
u. ME 
: GHD 
ENVIRONMENT & PEOPLE 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 
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Job Safety Analysis (JSA) 

Air Monitoring 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Construction activities 

Key equipment: Four-gas or five-gas monitors 

Task-specific training: Training and understanding of specific model of meter being used 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 

n ... 

I I I I 

I I I I I I 
I I 

I I 
I I 
I I 

□ □ ~ □ □ ~ □ 

□ ~ □ □ □ □ □ 

~ □ □ □ □ □ 
□ □ □ □ □ 

□ □ □ 
□ □ □ 

~ □ □ □ □ □ 

□ □ □ □ ~ 

□ □ 
□ 
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Project development team 
Modified by Reviewed by Date 

Name Signature

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Prepare to enter work area  Low oxygen levels 
 Flammable or explosive

conditions
 Organic vapors

 Consult the site specific HASP to 
identify known and suspected 
chemicals or concern 

 Ensure the gas meter selected is
correct for the items identified

 Ensure meter has been properly
calibrated and documented

 Ensure the meter is fully charged or the
correct style and type of replacement
battery is available

 Document readings at appropriate
intervals

 Enter area to perform work only when
you are certain conditions are safe

 If uncertain or untrained on the specific
meter being used or if you have
concerns over meter functioning
correctly or you receive readings of
concern, exercise SWA, relocate to a
safe area, and contact your site
supervisor or regional safety supervisor

 Reference Table 2 of the HASP for
Action Levels

2 Continued monitoring of work area  Low oxygen levels 
 Flammable or explosive

conditions
 Organic vapors

 While performing work tasks keep 
meter with you and record readings at 
predetermined times 

 If job conditions change or meter
alarms exercise SWA, move to a safe
location, notify the site supervisor, and
re-evaluate the task

 Re-enter only when certain safe
conditions exist

I I 1 1 I I I I I I 
I I 1 1 I I I I I I 
I I 1 1 I I I I I I 
I I 1 1 I I I I I I 

I I I I I I 

I 

I 
I I I I I I 

I 

I 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Completion of work or end of work day  Low oxygen levels 
 Flammable or explosive

conditions
 Organic vapors

 Document readings and time 
 If work complete return meter to stores
 If work is continuing clean, inspect, and

recharge meter
 Store meter in a safe place in clean dry

conditions
4 Continued meter use  Low oxygen levels 

 Flammable or explosive
conditions

 Organic vapors

 Ensure meter is charged or 
replacement batteries are available 

 Perform daily checks and meter
calibrations required for the specific
meter being used

 Record checks and calibrations
 If meter is good, proceed with use as

above
 If meter does not perform or is suspect,

do not use, inform site supervisor, and do 
not enter work area until a working meter 
is available 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object;
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".

I I I I I I 

I 

I 
I I I I I I 

I 

I 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

wvou 
1.1. ME 
: GHD 
ENVIRONMENT & PEOPLE 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 
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Job Safety Analysis (JSA) 

All-Terrain (ATV) Utility Vehicle (UTV) Use

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Operating an ATV or Utility vehicle - [indicate type] 

Key equipment: Gator, 4-wheeler;  helmet 

Task-specific training: Utility vehicle-specific training; Operator’s Manual including general operation, safety, and inspection procedures 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)   ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield  Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Routine operation – pre-use procedures  Equipment failure (brakes/ 
accelerator sticking, fuel 
leaks) 

 Complete ATV Pre Use Daily 
Inspection Form 

 Modify GHD Inspection Form to include 
manufacturer’s specific recommended 
procedures 

 Do not use equipment if not safe 

 Follow manufacturer’s 
recommendations during equipment 
failure/emergency situations 

 Know and understand actions to take 
during equipment failure events (stuck 
throttle, braking issues, tire blowout, 
etc.) 

 Report to site supervisor immediately 
and tag vehicle out of service if any 
problems are present 

  

2 Routine operation  Noise 

 Roll-over injuries 
 Entrapment/pinned 

 Collision 

 Wear hearing protection as necessary 

 Operate equipment in accordance with 
manufacturer’s specifications 

 Set up traffic control plan(s) for site to 
indicate safe travel areas for site 
vehicle/equipment traffic 

 Survey area to determine if ground 
conditions are suitable for safe 
operation 

 Only qualified operators may use 
equipment 

 Operate at safe speeds 

 For every hour of continuous operation 
the operator shall exit the equipment 
and refocus on the task at hand.  This 
micro break shall consist of (i.e., walk 
around the equipment, kick the tires, 
obtain a drink of water, etc.). 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Routine operation  Unexpected ATV movement  Leave in neutral and set park brake 
when not in use 

  

4 Routine operation  Contact/collision with other 
mobile or heavy equipment 

 Ensure marker flags are in proper 
position 

 Ensure warning lights are functioning 

 Use headlights while operating 

 Operate at safe speeds and in pre-
determined traffic routes 

  

5 Fueling  Fire/explosion  Fuel in a well ventilated area 

 Never fuel while engine is running 
 Wipe spilled fuel immediately and wait 

for fumes to disperse before starting 
engine 

  

6 Troubleshooting/maintenance checks  Overexertion 

 Pinch points 
 Entanglement 
 Burns/scalding 

 If pull starting is required, pull once 
slowly followed immediately with a fast 
pull. 

 Stop engine and remove key before 
performing pre use checks or 
troubleshooting 

 Keep all guards and shields in place 

 Keep hands, hair, and clothing away 
from moving parts 

 Wear appropriate gloves when 
reaching near hot areas 

 Do not open radiator cap on liquid 
cooled engines when engine is hot 

 Only qualified individual is authorized to 
perform maintenance or repairs 

  

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified.

Name/Company Sign Date 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

Presenter signature: ________________________________ Date/time: ________________________________________ 

My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 

Supervisor signature: __________________________________________ Date/time: _________________________ 

Location of mustering point: ____________________________________ Wind direction (current): _______________ 

GHD emergency contact (Name and verified phone number):  __________________________________________________ 

Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Compactor-Smooth Drum/Sheep's

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project Number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project Address: 18003 Market St. Channelview, TX

Specific Task Soil compaction

Key equipment: Sheep's foot or smooth drum roller with or without vibrator

Task-specific training: Competent Operator, Excavation Safety, 10-30 hr OSHA construction training

Hard Hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* Cartridges FRC Long pants

Level 4 Heavy duty N95 PFD Long sleeve shirts

Foot Protection High viz Hearing protection Arc flash P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Project Development Team 
Modified by Reviewed by Date 

Name Signature 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Discuss STAR and SWA Process. Discuss Emergency 
Evacuation plan  

 Miscommunication 

 Unsafe acts/conditions by others

 All personnel will clearly understand SWA. 

 Communicate gathering points in the event of 
evacuation from the site.

 2 Conduct mobile equipment  inspection  Leaks, spills 

 Worn, missing or broken controls, 
windows 

 Biological-snakes

 Pinch points

 Slips/trips and falls

 Muddy conditions

 Windy conditions-Glass breakage

 Keep hands out of pinch point  areas 

 Complete the mobile equipment checklist. 
Report all defects to your supervisor.  Do not use 
machine until inspected by supervisor.

 Be aware of your surroundings when conducting
360 walk around as snakes may be nesting near 
or under tracks.  Do not provoke the snake.
Allow it to leave on its own will.

 Use 3 points of contact when 
mounting/dismounting. 

 Ensure footsteps and foot controls are clean and 
free of mud build up.

 Clean inside/outside of windshields-use 
squeegee/cleaner and towels

 Report leaks and spills to your supervisor.  Clean 
and dispose of properly.

 Hold cab doors firmly during windy conditions
3 Operate Compactor  Ground personnel 

 Slopes 

 Soft ground

 Working near water/banks

 Noise

 Uneven ground

  Utilize the STAR process and plan your path of 
travel.  If soft, muddy ground, change route to 
travel on solid ground. 

 Operate on slopes at 90 degree angles.  Keep 
machine away from edge of drop offs

 Be aware of your surroundings. Stop when 
personnel come into your work area. 

 Wear hearing protection when >85 db.

 Prior to backing up-Always look behind and 
check for ground personnel, objects

 Look behind when backing

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object;
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Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 

 
Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor Signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Heavy Equipment Operation - Bulldozer

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX

Specific task Bulldozer operation

Key equipment: Bulldozer; fire extinguisher

Task-specific training: Heavy Equipment Operation

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

Type I (top impact) Chemical protective (i.e. nitrile) ANSI/CSA safety
glasses

Harness Full face mask Class II Coveralls

Type II (side impact) Level 1 light duty Goggles/spoggles Shock
absorb lanyard

Half face mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 light duty with protection Face shield Lifeline Anti-static High viz clothing

Class G Level 3 medium duty Other* Cartridges FRC Long pants

Level 4 heavy duty N95 Long sleeve shirts

Foot protection High viz Hearing protection Arc flash P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*



 

JSA-Construction-Dozer │ Page 2 of 6 

Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Discuss STAR and SWA  Failing to identify hazardous 
conditions resulting in 
losses or near losses 

 Determine the hazards of performing 
the task and survey the work area 

 Consider weather conditions such as 
fog that could reduce visibility 

 Always consider the worst case 
scenario 

 Analyze the hazards determined 

 Decide a plan of action to eliminate or 
reduce the hazards and act on it 

 For every hour of continuous operation 
the operator shall exit the equipment 
and refocus on the task at hand.  This 
micro break shall consist of (i.e., walk 
around the equipment, kick the tires, 
obtain a drink of water, etc.). 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

2 Inspect equipment  Equipment malfunction or 
damage 

 Hydraulic fluid, fuel, oil 
leaks/spills 

 Loss of steering, loss of 
brakes, etc.; accidents, 
decreased visibility 

 Fire 
 Slip/trip/fall hazards 

 Unexpected operation of 
equipment 

 Follow GHD Equipment Inspection 
Form/Tag Out if malfunction found 

 Grease moving parts 

 Check all fluids 

 Ensure that fluids are not too low or too 
full 

 Walk around equipment and look for 
leaking fluids 

 Ensure that dozer tracks are 
acceptable (no unacceptable wear and 
no objects present) 

 Ensure that windows and mirrors are 
clean 

 Remove trash or other debris from cab 

 Ensure that back up alarm and horn are 
operational 

 Correct any problems immediately and 
inform supervisor 

 If equipment appears as though it has 
been tampered with or vandalized, do 
not start it 

 Ensure that fire extinguisher is in place 
and functioning 

 Inspect the fire extinguisher monthly 

 Use three point mount/dismount at all 
times 

 Be cautious of where you step and be 
aware of your surroundings 

 Ensure that ignition key is in your 
pocket, equipment is in neutral and 
parking brake is engaged 

  

3 Entering equipment  Reduced visibility, 
uncomfortable seating - 
back strain 

 Debris on floor getting stuck 
under pedals 

 Unexpected movement of 
truck 

 Unexpected movement of 
truck 

 Adjust seat and mirrors so that you are 
able to see where traveling 

 Adjust controls and seat to your comfort 
and safety 

 Ensure that all materials inside dozer 
cab are secured 

 Be cautious of where you step and be 
aware of your surroundings 

 Ensure steps are clear of water, mud, 
and other debris 

 Ensure parking brake is engaged and 
gear is in neutral 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Configure controls and seating  Ergonomics/unnecessary 
physical stress 

 Incapable of reaching 
controls 

 Visual blocks 

 Upon sitting, adjust seat fully to 
accommodate reach and comfort zone 

 Fasten seat belt 

 Make certain all controls are set in 
neutral positions 

 Adjust mirrors 

  

5 Starting and warming up  Unanticipated rolling or 
movement, engine fire, or 
mechanical/electrical faults 

 Review operator’s manual if new to this 
particular machine 

 Start engine and check controls to 
ensure all are in working conditions 

 Allow a minimum of 2 minutes to warm 
up 

  

6 Moving equipment work area  Other equipment, 
personnel, or objects in 
work area 

 Uneven terrain 

 Perform STAR 

 Know the daily task and other people 
and equipment in the area 

 Make eye contact with other operators 
and site personnel in the immediate 
vicinity 

 Inspect pathway prior to moving 
equipment to ensure clear pathway 

  

7 Performing tasks  Other equipment (collision) 
 Slopes, ground conditions 

possible injuries to 
personnel and equipment, 
buried obstacles, 
underground and overhead 
utilities 

 Dust 

 Perform STAR 

 Know where utilities are located 

 Be aware of the scope of work to be 
performed 

 Know the paths of other equipment or 
persons entering and leaving your work 
area 

 Communicate with supervisors and 
other operators throughout the day with 
any questions 

 Stop work immediately and contact a 
supervisor if you are uncertain of your 
task, experience equipment failure, or 
personal injury or near loss 

 Wear dust mask of conditions warrant 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

8 Stopping at end of day  Slip/trip/fall hazards 

 Overnight parking of 
equipment 

 Be cautious of where you step and be 
aware of your surroundings 

 Park in designated area 

 Set brake/control locks 

 Idle for 2 minutes if engine is hot 

 Lower blade to ground 

 Turn equipment off 

 Use three point dismount 
 Secure inside instruments (i.e., fire 

extinguisher) 

  

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified.

Name/Company Sign Date 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

Presenter signature: ________________________________ Date/time: ________________________________________ 

My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 

Supervisor signature: __________________________________________ Date/time: _________________________ 

Location of mustering point: ____________________________________ Wind direction (current): _______________ 

GHD emergency contact (Name and verified phone number):  __________________________________________________ 

Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Heavy Equipment Operation - [Articulated] Dump Truck

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Dump truck operation 

Key equipment: Dump truck; inspection checklist; driver's logbook; commercial driver's license; fire extinguisher 

Task-specific training: Heavy Equipment Operation; Spotter Safety; Towing/Trailering 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)   ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield  Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Discuss STAR and SWA        Determine the hazards of performing 
the task and survey the work area 

 Consider weather conditions such as 
fog that could reduce visibility 

 Always consider the worst-case 
scenario 

 Analyze the hazards determined 

 Decide a plan of action to eliminate or 
reduce the hazards and act on it 

 Review the JSA for spotters; establish 
communications 

 For every hour of continuous operation 
the operator shall exit the equipment 
and refocus on the task at hand.  This 
micro break shall consist of (i.e., walk 
around the equipment, kick the tires, 
obtain a drink of water, etc.). 

  

2 Equipment inspection/ maintenance  Slip/trip/fall hazards 

 Faulty equipment 
 Pinch points/hot surfaces 

 Inspect travel path for weather related 
hazards (i.e.,  wet, puddles, mud, 
obstacles) 

 Use three points of contact 
 Do not jump off of equipment 
 Must pass equipment inspection 

checklist prior to operation 

 Wear leather gloves 

 Identify and avoid pinch points 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Transport  Contact with heavy 
equipment 

 Overturning 

 Contact with utilities 

 Struck by 
 

 Operators must slow down when 
approaching the excavation area 

 Operators shall follow the approved 
haul routes as determined by the 
supervisor and confirmed in the daily 
Tailgate Safety Meeting 

 Load must be covered with a tarp per 
DOTD specifications (if required) 

 Control speed 

 Use proper gear for situation and use 
turn signals 

 Monitor truck operation and braking 
abilities during operation 

 Evaluate road for slippery conditions, 
protruding hazards, or changes in 
grade 

 Follow established traffic patterns and 
instructions 

 Be cautious of other personnel on site 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Loading truck  Overturning 

 Collision/personnel struck 
by truck 

 Contact with utilities 

 Falling material from side of 
truck or swing of excavator 

 Falling from truck/trailer 

 Evaluate surface 

 Use spotter when backing; keep spotter 
in view at all times; practice SWA if you 
lose line of sight with spotter 

 Stop truck completely prior to starting 
loading operations 

 Be cautious of trackhoe operator 
signals (two honks to stop) for starting 
and completing loading ops 

 Do not exit until signaled by operator or 
spotter 

 Spotter required within 10 feet of 
overhead utilities (contact RHSM for 
additional planning) 

 Maintain a minimum 10 feet from 
overhead lines and increase distance 
for high voltage (see HASP and 
regulations for proper clearances) 

 Utilities (subsurface, power poles, etc.) 
shall be identified, marked, and 
protected against contact with heavy 
equipment 

 Load from the rear of truck and do not 
swing bucket over cab 

 Excavator operator must ensure that 
the load is evenly distributed prior to 
haul truck leaving area 

 Spotter stays clear of truck while 
loading and pulling away from area; 
keep in line of sight of all operators 

 If spotter/driver mounts truck to check 
load level, etc., always maintain three 
points of contact with truck/trailer 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Dumping load  Overturning 

 Collision, personnel struck 
by truck 

 Falling material 
 Contact with utilities 

 Evaluate surface for uneven grades 
and protruding hazards 

 Use spotter when backing; keep spotter 
in view at all times; practice SWA if you 
lose line of sight with spotter 

 Back up slowly 

 Stop truck completely prior to starting 
dumping operations 

 Do not exit until signaled by operator or 
spotter 

 spotter required within 10 feet of 
overhead utilities (contact RHSM for 
additional planning) 

 Maintain a minimum 10 feet from 
overhead lines and increase distance 
for high voltage (see HASP and 
regulations for proper clearances) 

 Utilities (subsurface, power poles, etc.) 
shall be identified, marked, and 
protected again contact with heavy 
equipment 

 Spotter stays clear of truck while 
dumping, keep in line of sight of all 
operators 

 If spotter/driver mounts truck to check 
load level, etc., always maintain three 
points of contact with truck/trailer 

 Lower bed fully before moving vehicle 

 Use caution when dumping loads of 
wet material as it may stick to the truck 
bed causing a load imbalance 

  

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Earthwork Trenching

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX

Specific task Trench excavation

Key equipment: Excavator; backhoe; protective abrasion-resistant gloves; lifeline and harness will be used in deep excavations.  Trench box as necessary. Tabulated
data sheet for trench box must be on site with box(es) 

Task-specific training: Excavation Safety Training; Excavation Competent Person (for supervisors); Heavy Equipment Safety; Trench Box Setup/Entry/Egress

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

Type I (top impact) Chemical protective (i.e. nitrile) ANSI/CSA safety
glasses

Harness Full face mask Class II Coveralls

Type II (side impact) Level 1 light duty Goggles/spoggles Shock
absorb lanyard

Half face mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 light duty with protection Face shield Lifeline Anti-static High viz clothing

Class G Level 3 medium duty Other* Cartridges FRC Long pants

Level 4 heavy duty N95 Long sleeve shirts

Foot protection High viz Hearing protection Arc flash P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Verify Utility Clearance procedures 
completed (overhead and underground); 
verify excavation trench layout 

 Underground utility strike 

 Overhead utilities 

 QSF 019 on file? 

 Utility Locate Ticket number on file 
within 10 days of excavation startup? 

 Mark work area and safe distances for 
overhead lines 

 use spotter as necessary 

  

2 Setup necessary work area and traffic 
controls 

 Fall-in 

 Caught-between and 
struck-by hazards 

 Demarcate site and work areas to 
ensure that personnel and 
truck/equipment traffic is maintained 
safely and smoothly 

 Stockpile and laydown area are setup 
properly 

  

3 Hand digging and pot holing activities 
conducted (where/if necessary based on 
utility locates) 

 Underground utility strike  Use preventive techniques 

 Maintain proper utility clearances with 
heavy equipment and use hand 
digging/pot holing when necessary 

  

4 Heavy equipment operations to excavate 
and handle soils and spoils 

 Caught-between and 
struck-by hazards 

 Underground/overhead 
utilities 

 Stay out of swing radius 

 Use spotters to verify clear route of 
travel and work area; maintain eye 
contact with operator and/or signal 
operator; keep soil 2 feet from edges 

 Inspect heavy equipment – document 
inspection 

 Ensure above utility clearances and 
safe work protocols are followed 

  

5 Trenching activities  Soil cave-in; noise 

 Struck-by/against 
 Encountering impacted soils 

 Keep proper distances from edge of 
excavation 

 Limit equipment operations in trench 
area 

 Keep work area free of trip hazards 

 Perform necessary soil classification 

 Use hearing protection as necessary 

 Follow air monitoring protocols 

 Contact site supervisor if odors and/or 
discolored soils are encountered 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

6 Trench entry activities  Soil cave-in 

 Struck-by/against 
 Encountering slag 

 Hazardous atmospheres 

 Slip/trip/fall hazards 

 Emergency egress 

 Keep proper distances from edge of 
excavation 

 Limit equipment operations in trench 
area 

 Keep work area free of trip hazards 

 Perform necessary soil classification 

 Use daily inspection form to 
document/meet competent person 
inspection requirements 

 Inspect trench after any change in 
conditions (rain, equipment vibrations, 
etc.) 

 Utilize trench box properly; ensure that 
tabulated data sheet is on site 

 Contact health physics/radiation safety 
contractor if slag encountered 

 Use 4 gas monitor and PID to screen 
excavation air prior to and during entry 

 Ladder safety and proper slope of 
ladder 

 If necessary based on air monitoring 
and/or other site conditions use 
harness and lifeline when entering 
trenches over 5 feet deep 

  

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Excavation Oversight

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX

Specific task Excavation oversight

Key equipment: Excavator; Excavation Safety Checklist;

Task-specific training: 40-Hour and 8-Hour HAZWOPER; PPE; Mobile Equipment Operations; Excavation Safety Training; Excavation Competent Person; Confined Space
Entry

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

Type I (top impact) Chemical protective (i.e. nitrile) ANSI/CSA safety
glasses

Harness Full face mask Class II Coveralls

Type II (side impact) Level 1 light duty Goggles/spoggles Shock
absorb lanyard

Half face mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 light duty with protection Face shield Lifeline Anti-static High viz clothing

Class G Level 3 medium duty Other* Cartridges FRC Long pants

Level 4 heavy duty N95 Long sleeve shirts

Foot protection High viz Hearing protection Arc flash P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*



 

JSA-Construction-Excavation Oversight │ Page 2 of 5 

Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Perform the STAR process; discuss 
SWA; verify Permit to Excavate and 
Utility Clearance Form is completed 
(overhead and underground); verify 
excavation layout 

 Underground utility strike 

 Overhead utilities 

 QSF 019 and Permit to Excavate 
Forms completed and signed off 

 Utility Locate Ticket number on file 
within 10 days of excavation startup? 

 Mark work area and safe distances for 
overhead lines; use spotter as 
necessary 

  

2 Set up necessary work area and traffic 
controls 

 Fall-in 

 Caught-between 

 struck-by 

 Lifting hazards 

 Manual material handling 

 Back injury 

 Demarcate site and work areas to 
ensure that personnel and 
truck/equipment traffic is maintained 
safely and smoothly 

 Stockpile and laydown area are set up 
properly 

 Perform a pre start meeting, inform 
subcontractor of safe lifting practices 

 Reduce travel distance when there is a 
need to carry/lift materials 

 Make sure grip is adequate; wear 
leather/cotton gloves when setting up 
barricades 

 Size up the load; if the object is too 
large or odd shaped OR is in excess of 
50 pounds (23 kg) then assistance 
(mechanical or a buddy lift) will be 
required 

 Lift with the legs (bend at the knees 
and use the leg muscles) to protect the 
lower back and keep lower back in a 
neutral position 

 Avoid one handed carrying if possible; 
maintain awareness of footing 

  



 

JSA-Construction-Excavation Oversight │ Page 3 of 5 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Hand digging and potholing activities 
(where/if necessary based on utility 
locates) 

 Underground utility strike  Use preventive techniques 

 Maintain proper utility clearances with 
heavy equipment and use hand 
digging/potholing when necessary 

 Refer to step 2 and the HASP for 
additional lifting information 

  

4 Heavy equipment operations to excavate 
and handle soils and waste materials 

 Caught-between and 
struck-by hazards 

 Underground/overhead 
utilities 

 Stay out of swing radius 

 Use spotters to verify clear route of 
travel and work area 

 Maintain eye contact with operator 
and/or signal operator 

 Keep soil 2 feet from edges 

 Inspect heavy equipment and 
document inspection 

 Ensure the above utility clearances and 
safe work protocols are followed 

  

5 Excavating activities  Soil cave-in 

 Noise hazard 

 Struck-by/against hazards 

 Potential contact with 
chemical waste material, 
organic vapors, and 
particulate 

 Keep proper distances from edge of 
excavation 

 Limit equipment operations in trench 
area 

 Keep work area free of trip hazards 

 Perform necessary soil classification 

 Use hearing protection as necessary 

 Wear designated PPE and conduct air 
monitoring 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

6 Excavation entry activities (if required)  Soil cave-in 

 Struck-by/against hazards 

 Hazardous atmospheres 

 Slip/trip/fall hazards 

 Emergency egress 

 Keep proper distances from edge of 
excavation 

 Limit equipment operations in trench 
area 

 Keep work area free of trip hazards 

 Perform necessary soil classification 

 Use daily inspection form to 
document/meet competent person 
inspection requirements 

 Inspect trench after any change in 
conditions (e.g., rain, equipment 
vibrations) 

 Provide fall protection measures 

 Utilize shoring equipment properly – 
ensure that tabulated data sheet is on 
site 

 Use 4 gas monitor and PID to screen 
excavation air prior to and during entry 

 Ladder safety and proper slope of 
ladder 

 Use harness and lifeline when entering 
trenches over 5 feet deep 

  

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Heavy Equipment Operation – Hydraulic Track Excavator

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX

Specific task Hydraulic Track Excavator

Key equipment: Hydraulic excavator (appropriately sized);fire extinguisher

Task-specific training: Heavy Equipment Operation; HASP; OQ training

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

Type I (top impact) Chemical protective (i.e. nitrile) ANSI/CSA safety
glasses

Harness Full face mask Class II Coveralls

Type II (side impact) Level 1 light duty Goggles/spoggles Shock
absorb lanyard

Half face mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 light duty with protection Face shield Lifeline Anti-static High viz clothing

Class G Level 3 medium duty Other* Cartridges FRC Long pants

Level 4 heavy duty N95 Long sleeve shirts

Foot protection High viz Hearing protection Arc flash P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Discuss STAR and SWA  Failing to identify hazardous 
conditions resulting in 
losses or near losses 

 Determine the hazards of performing 
the task and survey the work area 

 Consider weather conditions such as 
fog that could reduce visibility 

 Always consider the worst case 
scenario 

 Analyze the hazards determined 

 Decide a plan of action to eliminate or 
reduce the hazards and act on it 

 For every hour of continuous operation 
the operator shall exit the equipment 
and refocus on the task at hand.  This 
micro break shall consist of (i.e., walk 
around the equipment, kick the tires, 
obtain a drink of water, etc.). 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

2 Inspect equipment  Equipment malfunction or 
damage 

 Hydraulic fluid, fuel, oil 
leaks/spills 

 Loss of steering, loss of 
brakes, etc.; accidents, 
decreased visibility 

 Fire 

 Slip/trip/fall hazards 

 Unexpected operation of 
equipment 

 Swing radius signage 
missing 

 Follow GHD Equipment Inspection 
Form/Tag Out if malfunction found 

 Grease moving parts 

 Check all fluids 

 Ensure that fluids are not too low or too 
full 

 Walk around equipment and look for 
leaking fluids 

 Ensure that tracks are acceptable (no 
unacceptable wear and no objects 
present) 

 Ensure that windows and mirrors are 
clean.  Adjust mirrors! 

 Remove trash or other debris from cab 

 Ensure that back up alarm and horn are 
operational 

 Correct any problems immediately and 
inform supervisor 

 If equipment appears as though it has 
been tampered with or vandalized, do 
not start it 

 Ensure that fire extinguisher is in place 
and functioning 

 Inspect the fire extinguisher monthly 

 Use three point mount/dismount at all 
times 

 Be cautious of where you step and be 
aware of your surroundings 

 Ensure that ignition key is in your 
pocket, equipment is in neutral and 
parking brake is engaged 

 Use interlock safety mechanism any 
time equipment is not conducting a 
productive and/or controlled activity 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Entering equipment  Reduced visibility 

 Uncomfortable 
seating - back strain 

 Debris on floor getting stuck 
under pedals 

 Unexpected movement of 
excavator 

 Adjust seat and mirrors so that you are 
able to see where traveling 

 Adjust controls and seat to your comfort 
and safety 

 Ensure that all materials inside cab are 
secured 

 Be cautious of where you step and be 
aware of your surroundings 

 Ensure steps are clear of water, mud, 
and other debris 

 Ensure parking brake is engaged and 
gear is in neutral 

 Use interlock safety mechanism any 
time equipment is not conducting a 
productive and/or controlled activity 

  

4 Configure controls and seating  Ergonomics/unnecessary 
physical stress/ back injury 

 Incapable of reaching 
controls 

 Visual blocks 

 Upon sitting, adjust seat fully to 
accommodate reach and comfort zone 

 Fasten seat belt 
 Make certain all controls are set in 

neutral positions 

 Adjust mirrors 

  

5 Starting and warming up  Unanticipated rolling or 
movement, engine fire, or 
mechanical/electrical faults 

 Review operator’s manual if new to this 
particular machine 

 Start engine and check controls to 
ensure all are in working conditions 

 Allow a minimum of 2 minutes to warm 
up 

  

6 Moving equipment work area  Other equipment, 
personnel, or objects in 
work area 

 Uneven terrain 

 Perform STAR – be aware of 
surroundings 

 Know the daily task and other people 
and equipment in the area 

 Make eye contact with other operators 
and site personnel in the immediate 
vicinity 

 Inspect pathway prior to moving 
equipment to ensure clear pathway 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

7 Performing tasks  Other equipment (collision) 
 Slopes, ground conditions 

possible injuries to 
personnel and equipment, 
buried obstacles, 
underground and overhead 
utilities 

 Dust 

 Perform STAR 

 Know where utilities are located – know 
where your bucket is in relation to any 
underground utilities at all times 

 Be aware of the scope of work to be 
performed 

 Use a spotter 
 Know the paths of other equipment or 

persons entering and leaving your work 
area 

 Communicate with supervisors and 
other operators throughout the day with 
any questions 

 Stop work immediately and contact a 
supervisor if you are uncertain of your 
task, experience equipment failure, or 
personal injury or near loss 

 Wear dust mask if conditions warrant 

  

8 Stopping at end of day  Slip/trip/fall hazards 

 Overnight parking of 
equipment 

 Be cautious of where you step and be 
aware of your surroundings 

 Park in designated area 

 Set brake/control locks 

 Idle for 2 minutes if engine is hot 
 Lower bucket to ground – zero energy 

state 

 Turn equipment off; remove keys 

 Use three point dismount 
 Secure inside instruments (i.e., fire 

extinguisher) 

  

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Hand Tools (Non-Powered)

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX

Specific task Multiple tasks involving hand tools (all types and sizes)

Key equipment: Hand Tools (Non-Powered):  Wrenches, screwdrivers, hammers, cold and wood chisels, shovels, utility knifes, metal files (square or round), sockets,
saws, post hole digger, T-post driver, wire cutters, come-a-long, pickaxe, racks, grease guns, bottle/floor jack, tire wrench, first aid kit, etc.; Fire
retardant coveralls

Task-specific training: Basic Hand Tools (Non-Powered) Principals and Common Sense, CPR, First-Aid

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

Type I (top impact) Chemical protective (i.e. nitrile) ANSI/CSA safety
glasses

Harness Full face mask Class II Coveralls

Type II (side impact) Level 1 light duty Goggles/spoggles Shock
absorb lanyard

Half face mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 light duty with protection Face shield Lifeline Anti-static High viz clothing

Class G Level 3 medium duty Other* Cartridges FRC Long pants

Level 4 heavy duty N95 Long sleeve shirts

Foot protection High viz Hearing protection Arc flash P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Perform STAR process  Unsafe acts 

 Property damage 

 Personal injury 

 Utilities 

 Electrical components 

 Stop, Think, Act, and Review 

 Identify hazards; change JSA 
accordingly and discuss task and 
expectations of the task with supervisor 

 Select appropriate PPE requirements 
(at minimum safety glasses and hand 
protection)  

 Identify all utilities if conducting work 
using tools for dirt work (e.g., 
construction fence, silt fence, trenching, 
tree planting) 

 Personnel must be trained on "Control 
of Hazardous Energy (Lockout/Tagout)" 

  

2 Hand tool selection  Injury to body, hands, face 

 Lacerations 

 Lack of knowledge 

 Taking short cuts 
 Missing, cracked, or broken 

 Chemicals 

 Use the appropriate tool for the task; do 
not take shortcuts by using one tool to 
perform another tool's effective and 
safe capabilities 

 Ensure you understand the tool usage 
and purpose for each one selected 

 Understand the dangers associated 
with the tools (e.g., spark producers) 

 Ensure the tool(s) selected are of solid 
integrity 

 If proper tool(s), for the task is not 
available, utilize the STAR process and 
discuss obtaining the proper tool with 
your Supervisor 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Inspect tool(s)  Flying objects/projectile 

 Pinch Points 

 Cuts 

 Cracked, chipped, or broken 

 Fatigue or stress 
 Grease/oil 
 Dull blades (utility, wood, 

metal) 

 Wear appropriate hand and eye 
protection 

 Wear Kevlar gloves when working with 
cutting/saw tools 

 Check tools for missing, broken, 
cracked, chipped, spilt, knurled, 
beveled, bent, mushroomed, condition; 
remove unsafe tool(s) from service 
immediately by tagging out and/or 
properly disposing of 

 Check all wood handled tools; do not 
use if cracked, split, or severely 
gouged; replace handle as needed or 
applicable 

 Ensure tool(s) are clean and free of oil, 
grease, adhesives (Silicone) for sure 
gripping capabilities 

 Check cutting type tools for dullness; 
replace or have sharpened by qualified 
person 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Use of tool(s)  Tool loss/damage 

 Smashed fingers 

 Pinch points 

 Blisters 

 Cuts/scrapes 

 Bruises 

 Flying debris 

 Ergonomics 

 Strains 

 Repetitive motions 
 Slip/trip hazards 

 Utilities 

 Wear appropriate hand and eye 
protection 

 Keep hands and fingers out of "line of 
fire" 

 Use proper body positioning and solid 
footing 

 Use hearing protection; refer to HASP 
"Hearing Conservation Program" 

 Take frequent breaks to avoid joint and 
muscle numbness/fatigue; stretch and 
circulate as necessary 

 Don't force or exceed the tools 
limitations 

 Confirm with your supervisor that 
utilities have been cleared (Note:  
Shovels, post hole diggers, pickaxe, 
and T posts).  A QSF 019 must be 
completed as due diligence. 

 If task is requiring additional tools, use 
the STAR process and determine 
proper tool selection and use the tool 
designed for the task 

 Never use a tool near, in, or against 
"live" electrical components 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 End of tool usage  Overhead 

 Damaged 

 Theft 
 Poor housekeeping 

 Cuts/punctures 

 Place tools on firm solid surfaces or in 
tool box when not in use 

 Do not create an overhead or trip 
hazard with the tools 

 Return tools back to their proper 
storage (e.g., shop, warehouse, tool 
box, tool crib, cabinet) 

 Be courteous!  Ensure all tools are 
wiped clean of grease, oil, adhesives, 
etc.) 

 Tools must be of good working 
condition for the next person to use 

 Damage tools must be taken out of 
service and tagged; report this to your 
Field Equipment Manager, Supervisor, 
or both 

 Be responsible!.  Secure all tools to 
prevent theft 

 Properly dispose of disposal blades 
that are no longer useful 

  

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Heavy Equipment Operation – Self-Propelled Packer/Roller

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX

Specific task Landfill

Key equipment: Self-propelled packer/roller, appropriately sized; fire extinguisher

Task-specific training: Heavy Equipment Operation; HASP; Operator Qualification training

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

Type I (top impact) Chemical protective (i.e. nitrile) ANSI/CSA safety
glasses

Harness Full face mask Class II Coveralls

Type II (side impact) Level 1 light duty Goggles/spoggles Shock
absorb lanyard

Half face mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 light duty with protection Face shield Lifeline Anti-static High viz clothing

Class G Level 3 medium duty Other* Cartridges FRC Long pants

Level 4 heavy duty N95 Long sleeve shirts

Foot protection High viz Hearing protection Arc flash P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Discuss STAR and SWA  Failing to identify hazardous 
conditions resulting in 
losses or near losses 

 Determine the hazards of performing 
the task and survey the work area 

 Ensure that equipment selection is 
suitable for job requirements 

 Consider weather conditions such as 
fog that could reduce visibility 

 Always consider the worst case 
scenario 

 Consider slopes and grades the 
equipment is working on 

 Analyze the determined hazards 

 Decide a plan of action to eliminate or 
reduce the hazards and act on it 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

2 Inspect equipment  Equipment malfunction or 
damage 

 Hydraulic fluid, fuel, oil 
leaks/spills 

 Loss of steering, loss of 
brakes, or decreased 
visibility causing accidents 

 Fire hazard 

 Slip/trip/fall hazards 

 Unexpected operation of 
equipment 

 Equipment safety warnings 
or signage missing 

 Complete GHD Equipment Inspection 
Form and tag out equipment if 
malfunction found 

 Grease moving parts 

 Check all fluids 

 Ensure fluids are not too low or too full 
 Walk around equipment and check for 

leaking fluids 

 Ensure that tires are acceptable (no 
unacceptable wear and no foreign  
objects present) 

 Ensure as appropriate that windows 
and mirrors are clean; adjust mirrors if 
present 

 Remove trash or other debris from cab 

 Ensure backup alarm and horn are 
operational 

 Correct any problems immediately and 
inform supervisor 

 If equipment appears to have been 
tampered with or vandalized, do not 
start it 

 Ensure fire extinguisher is in place and 
functioning 

 Ensure equipment operations manual is 
present in cab; inform supervisor if 
manual is missing or damaged 

 Review equipment operation manual if 
not familiar with equipment 

 Inspect fire extinguisher monthly 

 Use three point mount/dismount at all 
times 

 Be cautious of where you step and be 
aware of your surroundings 

 Ensure that ignition key is in your 
pocket, equipment is in neutral, and 
parking brake is engaged 

 Use interlock safety mechanism 
whenever equipment is not conducting 
a productive and/or controlled activity 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Entering equipment  Slip/trip/fall hazards 

 Reduced visibility 

 Uncomfortable seating 
causing back strain 

 Debris on floor getting stuck 
under pedals 

 Unexpected movement of 
equipment 

 Always use three points of contact 
 Adjust seat and mirrors so that you are 

able to see where traveling 

 Adjust controls and seat for your 
comfort and safety 

 Ensure that all materials inside cab are 
secured 

 Be cautious of where you step and be 
aware of your surroundings 

 Ensure steps are clear of water, mud, 
and other debris 

 Ensure parking brake is engaged and 
gear is in neutral when unit is not 
moving 

 Use interlock safety mechanism 
whenever equipment is not conducting 
a productive and/or controlled activity 

  

4 Configure controls and seating  Poor ergonomics causing 
unnecessary physical stress 
or back injury 

 Difficulty reaching controls 

 Visual blocks 

 Upon sitting, adjust seat fully to 
accommodate reach and comfort zone 

 Fasten seat belt 
 Make certain all controls are set in 

neutral position 

 Adjust mirrors 

  

5 Starting and warming up  Unanticipated rolling or 
movement of equipment 

 Engine fire or 
mechanical/electrical faults 

 Review operator’s manual for this 
particular machine 

 Start engine and check controls to 
ensure all are in working conditions 

 Allow a minimum of 2 minutes to warm 
up 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

6 Moving equipment to work area  Other equipment, 
personnel, or objects in 
work area 

 Uneven terrain and slopes 

 Perform STAR – be aware of your 
surroundings 

 Wear seat belt, remain seated keep 
limbs inside equipment, shut engine off. 

 Know the daily tasks reviewed at 
Tailgate Meetings and be aware of 
other people and equipment in the area 

 Make eye contact with other operators 
and site personnel in the immediate 
vicinity 

 Inspect pathway prior to moving 
equipment to ensure clear pathway 

 If working on slopes be aware of 
equipment limitations and the proper 
procedures for working on slopes or 
uneven terrain as identified in the 
operator’s manual 

  

7 Performing tasks  Collision with other 
equipment 

 Possible injury to personnel 
or damage to equipment 
due to ground conditions 
(e.g.,  slopes, buried 
obstacles, underground and 
overhead utilities) 

 Dust hazard 

 Rollover 

 Perform STAR 

 Know where utilities are located – know 
where your equipment is in relation to 
underground utilities at all times 

 Be aware of the scope of work to be 
performed 

 Use a spotter if work area is congested 

 Know the paths of other equipment or 
persons entering and leaving your work 
area 

 Communicate with supervisors and 
other operators throughout the day with 
any questions 

 Stop work immediately and contact a 
supervisor if you are uncertain of your 
task or experience equipment failure or 
personal injury or near loss 

 Wear dust mask if conditions warrant 

  

8 Stopping at end of day  Slip/trip/fall hazards 

 Overnight parking of 
equipment 

 Be cautious of where you step and be 
aware of your surroundings 

 Park in designated area 

 Set brake/control locks 

 Idle for 2 minutes if engine is hot 
 Turn equipment off; remove keys 

 Use three points of contact to dismount 

  

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
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potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 

 
Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Heavy Equipment Operation - Crane 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Heavy Equipment Operation - Crane 

Key equipment: Crane (what size and type?), rigging (what type and size? remediation system skids, long haul truck, appropriately sized tagline(s), Outrigger pads 
(cribbing)?  If so, what sized cribbing?; Use abrasion/cut-resistant gloves for ALL tasks on-site. Use nitrile gloves OVER abrasion/cut-resistant gloves 
when handling media, chemicals, samples or related containers. Leather gloves are not approved. 

Task-specific training: Tailgate safety meeting, HAZCOM, PPE, Certified Crane Operator, Certified Rigger, Authorized Signal Person, Review of the manufacturer’s 
operating procedures 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 

Modified by Reviewed by Date 
Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Discuss STAR and SWA  Near loss, Injury, and even 
death 

 Identify any hazards 
 Modify the JSA accordingly 
 Discuss the task and expectations of 

the task to all personnel 
 Have all applicable personnel sign off 

on this JSA prior to starting work 
 Project team (GHD) discusses 

importance of and documentation 
procedures for SWA during pre-job 
safety meeting 

 All GHD project personnel are required 
to use their SWA to stop any work that 
is unsafe 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

2 Tailgate safety meeting, perform STAR, 
pre-lift safety review 

 Miscommunication 
 Insufficient information for 

all personnel to work safely 
 Unsafe lift with crane 
 Malfunctioning truck/crane 

 Discuss work steps, SWA, and the 
proper course of action along with 
evacuation routes 

 Discuss the lift before conducting it 
 Discuss mount and dismount of crane 

with operator 
 Inspect all documentation (crane 

annual inspection and pre lift 
inspection) 

 Review and sign off on the previous 
day’s vehicle inspection form and verify 
that the annual inspection report for the 
crane is available 

 Ensure that the appropriate PPE is 
available 

 Ensure that operator is certified in 
accordance with 1926.1427 

 All personnel should be appropriately 
trained to perform their task including 
any project personnel who will be 
giving/using hand signals 

 Make sure that the hand signals are 
posted on the crane 

 If spotters/guideline personnel are 
working at night or are not in the crane 
operator’s field of vision, use of radios 
is mandatory for communication. 
Batteries in radios are to be checked 
every 4 hours 

  

3 Establish approved travel route  Obstructions: 
 Low clearance areas 
 Overhead utilities 
 Turning radius 

 Discuss during tailgate safety meeting 
(pre lift meeting) and throughout the 
day 

 Make sure everyone involved is well 
informed of the work process 

 Check the site to ensure no overhead 
hazards exist 

  

4 Establish communications  Communication device 
malfunction 

 Improper hand/voice signals 

 Test all electrical communication 
equipment prior to use 

 Ensure all parties involved with the lift 
know which hand/voice signals to use 
as to not confuse personnel 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Pre-lift preparation; crane readiness 
inspections 

 Improper inspections which 
don’t thoroughly cover the 
entire list of possible 
dangers and maintenance 
issues to both the crane, 
crane controls and all 
rigging equipment 

 Not enough safe area to 
perform lifting operation in 
safe manner 

 Potential accidents from the 
unsafe/unprepared use of 
the crane 

 Ensure pre-lift inspections for crane 
work are complete and that all 
personnel agree with the inspections 
done on the crane and rigging, and 
approve taking the necessary steps to 
move the job forward 
 The inspections on all rigging 

equipment shall be made on a daily, 
monthly, and annual basis 

 Make sure the horn on the crane 
controls is operational 

 Check all fluid levels 
 Review site location with crane 

operator, overhead clearance:  lights 
electrical lines, swing radius, height, 
and distance 

 Make sure the safety zone is large 
enough 

 Check if the work will require temporary 
road closure 

 Review and then follow all of the 
manufacturer's operational procedures 
found in the owner’s manual 
 The manual is required by law to be 

readily available in or on the crane 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

6 Pre-lift preparation; site preparation  Traffic hazards 
 Damage to on-site utilities 
 Electrical shock hazard from 

potential contact with 
overhead utility lines 

 Plan vehicle movement/location 
 Mark off approximate area of unit 

location. Inspect area for potential 
operation hazards (vent lines, overhead 
utilities, underground utilities, etc.) 

 Establish/demarcating a 360 degree 
work area with allowance for swing 
radius 

 Ensure that there is at least a 20 foot 
clearance between crane and overhead 
power lines under 350 kV 

 If the power line is 350   1,000 kV, 
ensure the distance is at least 50 feet 

 If the power line is over 1,000 kV, the 
utility owner or a PE must establish the 
safe working distance 

 If work operation of equipment closer to 
the power lines is required, refer to 
1926.1410 Table A for appropriate 
actions 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

7 Setting up crane and load  Uneven or soft ground 
 Unstable crane 
 Potential tip over 

 Improper lifting capacity 

 Place crane on a level surface 
 Crane must be located on solid, stable 

ground capable of suspending  the 
crane and the suspended load 

 Inspect soil for loose, soft or unstable 
conditions under crane jacks or 
outriggers 

 Make sure outriggers are fully extended 
and supported 

 If needed supplemental floats can be 
used as long as they are 3x the size of 
the outrigger pad 

 When using a track crane the pad 
needs to have a 1% grade 

 Ensure the crane loading capacity 
corresponds to or is greater than the 
load lifting requirements 

 Ensure required counterweights, if any, 
are properly set up and are provided a 
minimum 2-foot swing clearance 

 Ensure that there is at least a 20 foot 
clearance between crane and overhead 
power lines under 350 kV 

 Establish/demarcating a 360 degree 
work area with allowance for swing 
radius 

 Set up barricades or a caution line to 
secure the work area 

  

8 Traffic/work area control  Traffic accidents 
 Unauthorized personnel in 

the work area 

 Make sure to check in with other 
contractors working on site 

 Close off site around lift area 
 Swing radius and path of lift must be 

sectioned off 
 Ensure all site workers are aware of the 

work area and only allow authorized 
personnel into work area. 

 Make sure that all personnel stay clear 
of the load 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

9 Rigging the load  Improper lift pinch 
 Breaking a lifting lug or a 

chain 
 Damaging load 
 Pinch points 
 Slip/trip/fall hazards 

 Remove equipment that could be 
damaged 

 Inspect integrity of lifting points 
 Size chains and slings properly 
 Inspect condition of rigging 
 Make sure that the load will not be 

damaged while rigging it up, or by the 
way it is loaded and unloaded 

 Make sure to watch where you place 
your hands and fingers and were 
appropriate work gloves 

 Watch where you step and look for wet 
or slippery areas 

 Use care while rigging the load so as 
you do not slip 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

10 Lifting/loading and unloading  Moving loads: 
 Hitting structures 
 Collision with workers 
 Dropping loads 

 Slip/trip/fall hazards on 
uneven surfaces 

 Pinch points 
 Electrical strikes from 

lightning 
 Dropping the load or 

damaging the equipment 
while traveling with a load 

 Potential falls and injuries 

 Watch for personnel around load and 
potentially moving load 

 Use a third party qualified (trained) 
signal person as necessary 
 A copy of the Hand Signal Chart is 

attached to this JSA as well as to 
our crane 

 Keep load secured when not lifting. 
Never leave the controls of the crane 
unattended. 

 If leaving the crane, lower the 
suspended load to the ground 

 Pay attention to footing and tripping 
hazards 

 Remove slack from slings/hoisting 
ropes before lifting load 

 Slowly release/unstrap bindings to 
prevent pinch points 

 Do not operate the crane when storms 
are nearby 

 Be constantly alert of wind speed and 
direction around crane with a load chart 
minimum of 0 mph to a load chart 
maximum of 20 mph. 

 If winds exceed 30 mph SWA should 
be exercised depending on type of 
wind, area, etc. 

 Be cautious transporting large surface 
areas when winds are present 

 Do not operate the crane when storms 
are nearby 

 When lightning is witnessed SWA 
should be exercised until storm has 
passed 

 Do not travel with a load on the crane 
 Do not drag load 
 Keep load parallel with the ground level 
 Wear personal fall arrest equipment 

when operating/working more than 
6 feet above ground level.  

 Keep all unauthorized personnel 
outside of the barricaded or taped off 
area 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

11 Cleanup/shutdown  Removing crane from site  Check with Field Leader/Crane 
Operator to make sure that equipment 
is properly stowed 

 Make sure to sign out so that all site 
personnel are accounted for 

  

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Heavy Equipment Decontamination - Pressure Steam Heat 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Pressure washing - portable (steam heat generated) 

Key equipment: 2,000 to 4,000 psi pressure washer - portable; gasoline, kerosene, or diesel powered; Splash shield, poly coated Tyvek, rubber neoprene gloves 
(insulated) 

Task-specific training: 40-Hour HAZWOPER, 8-Hour Refresher, Hand and Power Tool Training

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Discuss STAR and SWA  Site personnel not aware of 
STAR and SWA 

 Property damage 
 Personal injury 
 Cross contamination 

 Project team (GHD) discusses 
importance of and documentation 
procedures for SWA during pre-job 
safety meeting 

 Use SWA if unsafe conditions exist 
 Discuss all potential hazards based on 

location, utilities, terrain, and waste 
water disposal 

  

2 Review manufacturer’s Operation and 
Maintenance Manual (prior to initial 
operations of pressure washer) 

 Improper inspection 
procedures 

 Lack of recognition/ 
knowledge of specific 
manufactured model 

 High pressure (>2,000 psi) 

 Review manufacturer’s Operation and 
Maintenance Manual 

 Utilize the STAR process and discuss 
with site supervisor on the operations of 
the washer 

  

2A Rental units   Make sure rental company provides a 
copy of the manual or have them 
illustrate proper operating procedures 
including daily checks 

 Important:  Read manufacturer's 
warning labels on the pressure unit 
itself for step by step operations (DOs 
and DON’Ts) 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Inspect equipment  Equipment malfunction 
 Leaks 
 Missing/broken components 
 Personal injury 
 Property damage 
 Spills 

 Complete a daily equipment checklist 
– Report all NR (Needs Repair) or 

items in question to your site 
supervisor 

– Do not use until repairs/parts have 
been completed 

 Thoroughly check hose, hose fitting, 
pressure wand, o-rings, leaks, pressure 
tips, engine oil, fuel type, etc. 

 Reference Manufacturer’s Operation 
and Maintenance Manual for specific 
daily checks 

 Wear hand protection (leather) 
 Review site JSA on Fueling Operations 
 Avoid overfilling and immediately clean 

up spills using absorbent pads, towels 
and shovel or combination of all three 
and dispose of properly 

 Review Haz. Com. (MSDS) on type of 
fuel used in unit (i.e., Flammable, 
Combustible and Health risks). 

 Use an approved OSHA safety can (red 
or yellow) for dispensing needs; 
remove can from service if severely 
dented, missing, or broken 
components; tag out of service 
immediately 

 Keep gasoline can away from any heat 
sources; place in OSHA- approved 
storage cabinet or in a fenced-off 
secondary spill containment area with 
signage and labeled 

  I I I I I I 

I 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Mobilize washer into position  Slip/trip/fall hazards 
 Back strain 
 Property damage 
 Unsecured 
 Uneven terrain 
 Heavy lifting 

 Get assistance (buddy system) when 
moving washer either physically or 
means of powered equipment 

 Use proper lifting techniques; keep 
back straight and knees slightly bent 
when placing unit into the decon area 

 Keep hose(s) and wand securely on 
unit 

 Place washer on solid, level ground 
 Determine your route of travel to work 

area; avoid uneven ground, slopes, and 
inclines 

 Secure washer if transporting by truck, 
trailer, or loader using nylon ratchet 
straps; DO NOT use chains or bungee 
cords 

 Determine best place to position 
washer to account for length of hose to 
reach all points of washing 

  

5 Connect water source to pressure 
washer 

 Splashing 
 Slip hazard 
 Pinch points 
 Improper fittings 
 Water pressure 
 Property damage 
 Personal injury 
 Electrical - electrocution 

 Don appropriate PPE (poly coated 
Tyveks, rubber gloves, rubber 
overboots, splash shield, hard hat, 
hearing protection, etc.) 

 Check water hose condition and 
connections 

 Install one end of hose to unit first and 
then to water source 

 Slowly release water into pressure 
washer unit; avoid excessive splashing 
and don’t leave unit unattended 

 Keep hands and fingers clear of pinch 
points 

 Minimize water pooling; tighten 
connections as necessary to avoid slip 
hazards 

 Keep water away from electrical 
panels, outlets, and power cords 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

6 Operate pressure washer 
 
In this Order: 

 
1. Select proper wash tip 
2. Start the washer unit 
3. Move into position 
4. Hold pressure wand and handle 

firmly with both hands 
5. Point wand in area to begin wash 
6. Pull trigger and begin washing 

 High pressure (>2,000 psi) 
 Infections   bacteria 
 Eye, hand, foot Injury 
 Flying debris 
 Slip/trip hazards 
 Hose whipping 
 Kink in hose 
 Equipment malfunction 
 Property damage 
 Hand and wrist 

fatigue/numb 
 Noise 
 Poor visibility 
 Windy conditions 
 Clogged pressure tips 
 Poor communications 
 Steam burns 

 Wear splash shield and hearing 
protection! 

 Determine wind direction and place 
back to the wind to avoid over spray of 
water back into the operator’s face 

 Install proper washing tip on the end of 
wand; turn unit off, relieve pressure 
from unit, and let it cool down before 
changing tips 

 Keep both hands on the wand at all 
times to avoid excessive fatigue and 
numbness in hand and wrists 

 Keep hands off metal section of wand 
to avoid a burn to the hand 

 Do not point the spray towards others, 
ground, or hose 

 Position your body off to one side 
during washing to prevent deflection of 
material debris back in your direction; 
keep a safe distance between surface 
to be washed and the spray 

 Keep hoses free and clear to avoid 
trips; be aware of your surroundings 

 Keep face shield clear as best as you 
can; stop washing and wipe off as 
needed 

 Never unclog a tip while the unit is 
running; shut off unit, depressurize 
hose and wand, then remove tip for 
cleaning 

 Keep hands, feet, and eyes out of the 
“line of fire” of the spray 

– High pressure can cut through 
gloves, boots, and severely and 
cause bodily injury; infections can 
occur if cut into the skin 

 DO NOT use steam washer to remove 
debris from clothing (PPE) or any parts 
of the body! 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

6 End of task 
 
1. Relieve pressure 
2. Turn off water supply to unit and 

disconnect 
3. Shut off pressure washer 
4. Allow to cool down 
5. Storage 

 Burns (muffler) 
 Hose damage 
 Equipment damage 
 Theft 
 Slips 
 Back strain 

 Doff PPE and dispose of properly 
 Relieve pressure on hose and drain the 

water from hose and unit 
 Avoid placing hands on muffler section 

of washer unit; allow unit to cool down 
before handling and or filling with 
gasoline 

 Drain hose and wrap up to unit; inspect 
hose for excessive wear or blistering 

 During cold temperatures, winterize unit 
using environmentally safe anti-freeze 

 Secure unit inside connex trailer or use 
chain and padlock to prevent theft 

 Check unit over and make sure all 
components (tips, wand, hose) are in 
good condition 

 Turn gasoline valve to off/close when 
not in use or in storage 

 Use proper lifting techniques when 
moving unit and get assistance (buddy 
system) 

  

7 Collect a wipe sample (if necessary)  Cross contamination 
 Liability 

 Confirm with site supervisor if a wipe 
sample is needed prior to 
demobilization of equipment from the 
site (rental and GHD owned equipment) 

  

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Heavy Equipment Fueling 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Pumping fuel into equipment 

Key equipment: Pickup truck with fuel tank or stationary fuel tank, fire extinguisher; chemical resistant gloves 

Task-specific training: Identify any special/additional training necessary to safely complete this task 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 If appropriate, meet with owner's 
representative to determine if there is a 
designated fueling area 

 Fueling in hazardous or 
environmentally sensitive 
area 

 Perform fueling in designated or 
appropriate area 

  

2 Proceed to fueling area and make safety 
preparations 

 Traffic hazard 
 Slip/trip/fall hazards 
 Short service employees 
 Potential for fire during 

refueling 

 Be aware of site traffic hazards 
 Perform STAR process 
 Refer to equipment manufacturer's 

operating manual before using any 
machinery 

 Verify personnel training are sufficient 
for scheduled task(s); is job instruction 
(hands on) training necessary? 

 Have two 20 pound fire extinguishers 
within 25 feet of the fueling area 
positioned upwind of fueling area 

 No cell phone use allowed on site 
 No cell phone use allowed in fueling 

area 
 No smoking allowed 
 No fueling allowed during storm events 
 No fueling allowed in areas of dense 

brush or vegetation; there must be 25 
foot diameter area of bare ground 
around fuel pump 

 Wear appropriate PPE 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Dispense fuel  Property damage and 
personal injury from fire 

 Fire potential from 
static/contact spark 

 Personal injury due to 
skin/eye contact with fuel 
due to splash/ spills of fuel 

 Environmental damage from 
spill 

 Switch off equipment 
 Remove cap 
 Grounding – hook up ground to 

equipment from task 
 Insert nozzle securely in fuel tank 
 Do not use fuel cap as a wedge to keep 

nozzle open 
 Turn on fuel pump 
 Stay upwind when fueling equipment 
 Be aware of your surroundings 
 Do not rush 
 Remain in attendance of nozzle at all 

times during fueling 
 Avoid overfilling 
 Release pressure from fuel hose into 

fuel tank before removing nozzle to 
prevent drips and spills 

 Turn off pump 
 Securely return nozzle to proper 

location 

  

4 Leave fueling area  Slip/trip/fall hazards 
 Traffic hazard 

 Pick up tools, equipment, and trash 
 Be aware of site traffic hazards 

  

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Heavy Equipment Operation - Loader 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Heavy equipment operation – loader 

Key equipment: Loader; fire extinguisher 

Task-specific training: Heavy Equipment Operation 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Review JSA - General Site Activities  Failing to identify hazardous 
conditions resulting in 
losses or near losses 

 Conduct STAR 
 Assess the risks 
 Determine the hazards of performing 

the task and survey the work area 
 Consider weather conditions such as 

fog that could reduce visibility 
 Always consider the worst case 

scenario 
 Analyze the hazards determined 
 Decide a plan of action to eliminate or 

reduce the hazards and act on it 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

2 Inspect equipment  Equipment malfunction or 
damage 

 Hydraulic fluid, fuel, oil 
leaks/spills 

 Loss of steering, loss of 
brakes, etc.; accidents, 
decreased visibility 

 Fire 
 Slip/trip/fall hazards 
 Unexpected operation of 

equipment 

 Follow GHD equipment inspection 
form/tag out if malfunction found 

 Grease moving parts 
 Check all fluids 
 Ensure that fluids are not too low or too 

full 
 Walk around equipment and look for 

leaking fluids 
 Ensure that loader tracks are 

acceptable (no unacceptable wear and 
no objects present) 

 Ensure that windows and mirrors are 
clean 

 Remove trash or other debris from cab 
 Ensure that back up alarm and horn are 

operational 
 Correct any problems immediately and 

inform supervisor 
 If equipment appears as though it has 

been tampered with or vandalized, do 
not start it 

 Ensure that fire extinguisher is in place 
and functioning 

 Inspect the fire extinguisher monthly 
 Use three point mount/dismount at all 

times 
 Be cautious of where you step and be 

aware of your surroundings 
 Ensure that ignition key is in your 

pocket, equipment is in neutral and 
parking brake is engaged 

  

3 Entering equipment  Reduced visibility, 
uncomfortable 
seating - back strain 

 Debris on floor getting stuck 
under pedals 

 Unexpected movement of 
truck 

 Unexpected movement of 
truck 

 Adjust seat and mirrors so that you are 
able to see where traveling 

 Adjust controls and seat to your comfort 
and safety 

 Ensure that all materials inside dozer 
cab are secured 

 Be cautious of where you step and be 
aware of your surroundings 

 Ensure steps are clear of water, mud, 
and other debris 

 Ensure parking brake is engaged and 
gear is in neutral 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Configure controls and seating  Ergonomics/unnecessary 
physical stress 

 Incapable of reaching 
controls 

 Visual blocks 

 Upon sitting, adjust seat fully to 
accommodate reach and comfort zone 

 Fasten seat belt 
 Make certain all controls are set in 

neutral positions 
 Adjust mirrors 

  

5 Starting and warming up  Unanticipated rolling or 
movement, engine fire, or 
mechanical/electrical faults 

 Review operator’s manual if new to this 
particular machine 

 Start engine and check controls to 
ensure all are in working conditions 

 Allow a minimum of 2 minutes to warm 
up 

  

6 Moving equipment work area  Other equipment, 
personnel, or objects in 
work area 

 Uneven terrain 

 Conducts SPSA 
 Know the daily task and other people 

and equipment in the area 
 Make eye contact with other operators 

and site personnel in the immediate 
vicinity 

 Inspect pathway prior to moving 
equipment to ensure clear pathway 

  

7 Performing tasks  Other equipment (collision) 
 Slopes, ground conditions 

possible injuries to 
personnel and equipment, 
buried obstacles, 
underground and overhead 
utilities 

 Dust 

 Perform SPSA 
 Know where utilities are located.  Be 

aware of the scope of work to be 
performed 

 Know the paths of other equipment or 
persons entering and leaving your work 
area 

 Communicate with supervisors and 
other operators throughout the day with 
any questions 

 Stop work immediately and contact a 
supervisor if you are uncertain of your 
task, experience equipment failure, or 
personal injury or near loss 

 Wear dust mask if conditions warrant 
 For every hour of continuous operation 

the operator shall exit the equipment 
and refocus on the task at hand.  This 
micro break shall consist of (i.e., walk 
around the equipment, kick the tires, 
obtain a drink of water, etc.). 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

8 Stopping at end of day  Slip/trip/fall hazards 
 Overnight parking of 

equipment 

 Be cautious of where you step and be 
aware of your surroundings 

 Park in designated area 
 Set brake/control locks 
 Idle for 2 minutes if engine is hot 
 Lower blade to ground 
 Turn equipment off 
 Use three point dismount 
 Secure inside instruments (i.e., fire 

extinguisher) 

  

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Heavy Equipment Spotting 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Spotting Heavy Equipment and Delivering Trucks 

Key equipment: Air horn, high visibility Type 2 shirt/vest 

Task-specific training: Heavy and/or Mobile Equipment Safety Training 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                    

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Perform STAR Process and discuss 
SWA with operators, delivery drivers and 
spotters 

 Site personnel not aware of 
STAR and SWA 

 Personnel not aware of 
blind spots 

 Conduct a pre task meeting to establish 
and address any safety concerns 

 Inform subcontractors and delivery 
drivers of SWA and discuss emergency 
STOP signal(s)   a clenched/closed fist 
will dictate that all activity is to cease 
immediately 

  

2 Discuss any hand signals to be used 
– assign one spotter to each activity. 
 
Operator will not take signals from 
multiple sources. 

 Struck by – crushing 
 Property damage 
 Inappropriate/unknown 

signals 

 Do not stand between equipment and 
immovable objects  

 Always stay within operator’s line of 
sight – if operator loses view of spotter, 
implement SWA immediately 

 Do not permit equipment operation 
within 2 feet of immovable objects/walls 

 Review/use signals that operator is 
familiar with and understands 

 No cell phone use while driving, 
operating, or spotting 

 Spotters will have no other assigned 
duties while spotting 

  

3 Determine accepted path of travel and 
walk prior to use – note all hazards. 
 
Determine safe loading/unloading zones 
– do not setup under/near/over utility 
lines. 

 Slip/trip/fall hazards 
 Property damage 
 Uneven ground 
 Stuck equipment or trucks 

 Use STAR process and watch where 
you walk 

 Note any obstructions to be avoided 
 If necessary set up traffic 

signage/delineators to indicate safe 
paths of travel 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Know height restrictions of any overhead 
utilities. 
A) Spotters will not locate equipment 

and/or trucks under overhead utilities 
during material handling 
(loading/unloading) activities. 

B) Operators will not work within utility 
clearance limits. 

 Property damage 
 Electrocution 
 Contact with/against 

 Know the height of the vehicle as to 
avoid overhead utilities 

 If vehicle will not clear utilize proper 
stopping hand signal or air horn to get 
driver’s attention – know emergency 
stop signal 

 Spotter should stay within viewing 
distance of equipment and utilities but 
far enough away to avoid danger from 
shock, tip over, falling loads 

 Ensure vehicle has adequate clearance 
of utility 

  

5 Make/maintain eye contact with 
driver/operator using side-view mirrors 
while backing up 

 Struck by 
 Slip/trip/fall hazards 
 Property damage 
 Loss of communication 

 Once communication and eye contact 
are initiated, maintain throughout 
process 

 Do not stand next to a truck while its 
dumping   tip over 

 Maintain a safe, but reasonable, 
distance away from moving vehicle (in 
order to maintain eye contact) 

  

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Construction – Hoisting with a Hydraulic Tracked Excavator

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Hoisting with an excavator 

Key equipment: 

Task-specific training: Competent in the operation of a tracked excavator as gained by operational experience and equipment knowledge. Spotter qualif ied by knowledge 
and experience to assist 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)   ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield  Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Discuss STAR and Stop Work Authority 
and planned activity 

 Failing to identify hazardous 
conditions resulting in 
losses or near losses, or 
death  

 Always consider the 
worst-case scenario 

 Changing site conditions 
and/or weather 

 Miscommunication 

 Malfunctions 

 Determine the hazards of performing 
the task and survey the work area  

 Modify the JSA accordingly 

 Discuss the task and expectations 
of the task to all personnel 

 Have all applicable personnel sign 
off on this JSA prior to starting work 

 Project team (GHD) discusses 
importance of and documentation 
procedures for SWA during pre-job 
safety meeting 

 All GHD project personnel are required 
to use their SWA to stop any work that 
is unsafe 

 Analyze the hazards determined 

 Decide a plan of action to eliminate or 
reduce the hazards and act on it 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

2 Inspect equipment and lift area  Load to heavy 

 Uneven or soft ground 
conditions 

 Congested areas 

 Restricted visibility 

 Overhead wires or 
restrictions 

 Other equipment working in 
the area 

 

 Consult manufacturer’s specifications 
for the equipment being used, 
remember equipment modifications 
may lower lift capacities allow for 
unknowns, if in doubt suspend lift and 
reconsider task.  

 Reposition equipment if possible, use 
flotation mats,  

 Use qualified spotters, situated if safe 
areas to oversee lift. 

 Remove equipment or materials as 
possible from lift area, consider 
repositioning lift if items cannot be 
moved 

 NEVER hoist over workers. Clear area 
for duration of lift 

 Stop other activates in the immediate 
area that may be distracting or require 
entry into the lift area 

  

3 Load may shift or slip  Irregular load may not have 
proper lifting lugs 

 Use of improper lifting slings 

 Strong winds  
 Unstable soils cause 

excavator to shift or tip 

 Perform STAR, ensure lifting is as per 
manufacturers recommendation 

 Ensure load is balanced and load 
center of gravity is low 

 Verify proper slings and of the correct 
size and rating for the load being lifted 

 Do not lift in high winds or if lightening 
is observed in the area.  

 Prepare and discuss a plan of action 
with staff what the operator will do and 
where load will be placed in the event it 
needs to be lowered quickly 

 Check soils conditions and level of area 
to ensure the soil will sustain the load 
prior to attempting lift 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Moving excavator with load suspended  Irregular load may not have 
proper lifting lugs 

 Use of improper lifting slings 

 Strong winds  
 Unstable soils cause 

excavator to shift or tip 

 Perform STAR, ensure travel area is 
clear and staff are aware the direction 
of movement 

 Travel with load suspended as low as 
possible 

 Ensure spotters/ site staff  are not in 
travel or swing area at any time during 
the move 

 Check soils conditions and level of area 
to ensure the soil will sustain the load 
prior to attempting lift 

 Never leave controls unattended with a 
load suspended 

  

5 Completion of lift  Load shifting or binding as it 
is lowered into place  

 Hands or feet pinched by 
load or straps, slings as 
load is unfastened  

 Sudden movement of load 
or excavator while load is 
unfastened 

 Perform STAR, ensure eye and clear 
communication between operator and 
worker before entering area to unfasten 
load 

 Ensure hydraulics are locked out and 
operator cannot shift the excavator or 
load 

 Slacken slings and wait to ensure load 
does not move prior to unfastening 

 Sore slings and chains properly until 
next required lift 

  

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 

stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Loading Soil with Excavator

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX
Specific task Loading soil with excavator 

Key equipment: Modified Level D (MLD) PPE; Photoionization detector (PID) 

Task-specific training: Identify any special/additional training necessary to safely complete this task 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)   ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield  Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Inspect work area  Slip/trip/fall hazards 

 Biological hazards 

 Clear any hazards that are clearable 

 Mark major obstructions with orange 
tape 

 Exercise caution 

 Pay close attention to the ground 
surface 

 Inspect immediate surroundings 

 Walk cautiously 

            

2 Inspect equipment  Slip/trip/fall hazards 

 damage to equipment or 
self if there is undetected 
equipment damage 

 Use three points of contact 
 Follow intact equipment inspection form 

 Parking brake should be engaged and 
key in pocket 

 Maintain a three point mount/dismount 
 Correct any matters immediately and/or 

report to supervisor 

            

3 Establish communication  Know response for 
emergencies and accidents 

 Hand and horn signals established 

 Emergency signal established 

            

4 Begin excavation  Equipment damage 

 People/hazards in swing 
radius slides 

 Cave-ins 

 All operators must be trained, skilled, 
and experienced 

 Operator must look around area and be 
aware of surroundings at all times 

 Use proper sloping/shoring techniques 

 Keep excavator on even or undisturbed 
surfaces 

            

5 Excavator loads soil into truck  Truck running into excavator 
 Tipping over 

 Operators have stopping signal (two 
honks) 

 Awareness of surroundings 

 Do not overload truck or bucket to 
avoid spillage 

 Spread the soil in the truck bed to avoid 
having one side heavier than the other 

 Trucks need to remain on level ground 
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 

 
Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Material Handling (Crane) 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Lifting and Rigging:  Placement of concrete or steel components, pipe, vaults, or manhole rings and lids 

Key equipment: Excavator, backhoe, or crane; Protective gloves, PPE Clothing – Saranex Suit when working close or handling pumps/equipment contaminated with 
NAPL. 

Task-specific training: Rigging; lifting signals; heavy equipment safety; use of taglines; proper use of load charts; Certified Crane Operator (CCO) Training (Crane Op); 
Third Party Qualified (trained) Signal Person; Certified Rigging Training (Rigger). 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Equipment Inspection  Hydraulic failure  Inspect equipment lines and fluid 
reservoirs 

  

2 Rigging components – inspection of load 
and rigging 

 Attachment point failure  Inspect attachment hook/ring for 
fractures, dents, or abuse 

 Do not use hook if it is stretched +15% 
of its original size or twisted +10° 

 Certify load capability of attachment 
point 

  

3 Rigging components – continue 
inspection of load, rigging, and material 
to be lifted 

 Rigging assembly failure  Inspect rigging chains, wire rope, 
cables, hooks, slings, d rings, splitters, 
spreaders, and all other components 
for unusual shape, fractures, fraying, 
dents, abuse, or abnormalities 

 Ensure components used have annual 
certification, proper load rating and are 
implemented as recommended by 
training and manufacturer 

  

4 Rigging components  Improper component 
attachment 

 Improper lifting point usage 
 incorrect balance or 

component orientation 

 Allow only certified riggers to rig 
materials 

 Use manufacturer's recommended 
lifting attachment points, slots, or cable 
points to secure load to be rigged 

 Use proper rigging components to 
assure load is evenly distributed, 
proper balance is achieved, and place 
hoisting equipment and rigged 
components in proper orientation to 
assure placement logistics are correct 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Tag lines – proper placement of taglines 
to ensure control of load.  No one is to 
work under a suspended load. 

 Lift control failure  Use of tag lines as a lifting control 
measure is mandatory as appropriate 
for correct placement of rigged 
component or to prevent it from 
spinning 

 Personnel assisting rigging or lift should 
never physically be in contact with 
rigged or lifted components as a 
measure of component control 

  

6a Pre-plan the lift and prepare the landing 
zone 

 Objects/personnel in swing 
radius path 

 Lifting outside of 
equipment’s load safe load 
radius 

 Electrical shock hazard from 
potential contact with 
overhead utility lines 

 Improper clothing/items that 
have potential to catch 
moving machinery 

 Pre plan the lift to ensure swing radius 
does not impact other operations 

 Ensure that load and load path stays 
within load radius of the crane 

 Ensure that there is at least a 20-foot 
clearance between crane and overhead 
power lines 

 Secure loose clothing and objects.  Be 
aware that sudden movements by 
operator can result in hazardous 
consequences 

  

6b Component placement – pick the load 
and place the item in the correct position 

 Improper preparation of 
location receiving rigged or 
lifted component resulting in 
need for multiple lifts 

 Tipping 

 Preparation of the area receiving the 
rigged or lifted component to avoid and 
necessary re lift or multiple lifts 

 Do not drag load 
 Keep load parallel with the ground level 

  

7 Maintain control of area  Unauthorized personnel or 
equipment in rigging or 
lifting exclusion zone 

 Area marking and clearance of all 
personnel and equipment to prevent 
interference during rigging or lifting 
activities 

 Spotter action to terminate rigging or 
lifting if situational changes occur 
putting personnel or equipment at risk 

 SWA is to be used if anyone is located 
underneath a raised load 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

8 Control of communication between task 
personnel 

 Multiple signals interfering 
with crane operator 

 During lifting or rigging activities, a 
communication order must be 
established previous to any attempt to 
hoist load 

 Spotters communicate to one load 
controller, load controller 
communicates to crane operator 

 Operator must maintain visual contact 
with load controller at all times 

 All crane operations are controlled by 
ground controller 

 If spotters/guideline personnel are 
working at night or are not in the 
operator’s field of vision, use of radios 
is mandatory for communication. 
Batteries in radios are to be checked 
every 4 hours 

  

9 Trench entry in order to place materials 
and piping – see JSA for Trenching 

 Trenching  hazards  Follow JSA for Trenching   

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Silt Fence Installation - Impacted Soil 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Silt fence installation using hand tools and hydraulic excavator in mercury (Hg) impacted soils 

Key equipment: Backhoe and/or fence post driver, hand shovel, ground labor, dust monitor; insect repellant; protective gloves to prevent hand injuries protected by 
nitrile gloves to keep mercury impacted soils from permeating gloves. Mandatory half or full face respirator usage during Hg handling activities with 
Mersorb cartridge for Hg cartridges; spent PPE to be disposed of in accordance with Project Manager's instructions.. 

Task-specific training: Hand Tools; Heavy Equipment Safety; Air Monitoring Instruments 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Equipment inspection  Hydraulic failure 
 Instrument/monitor failure 

 Inspect equipment lines and fluid 
reservoirs; document inspection 

 Calibrate instrument prior to use; 
document calibration 

  

2 Underground utilities  Impact, breach, or rupture of 
underground utilities 

 Inspect area 
 Call underground utility locator and 

monitor locator during locating activities 
 Ask questions 
 Use GHD Underground Utility 

Clearance Form and verify all 
markings, locations, and procedures 
prior to installation work 

  

3 Installation zone inspection  Underground insects/hives 
 Poisonous plants 
 Stinging/biting insects 
 Chemical hazards 

 Visually inspect area of fence 
installation for any activity regarding 
hornets, yellow jackets, bees, fire ants, 
or termites 

 A slow walk or drive along the fence 
path prior to excavation to inspect for 
insects flying in and out or ground, ant 
humps or mounds, and trails 

 Stop work if free product (mercury 
droplets) is encountered 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Silt fence trough (pathway) excavation  Struck-by/against 
 Utilities 
 Chemical hazards 
 Cross-contamination 

 Setup safe work area 
 Use a spotter when moving equipment 
 Use a spotter when digging to assist 

with observing for underground 
installations 

 Spotter will be used when working near 
overhead lines to assist equipment 
operator and keep machine away/out of 
lines 

 Wear appropriate PPE (coveralls, 
respirator with Mersorb cartridges, 
gloves, boots) when 
excavating/working in Hg impacted 
soils 

 Use air monitoring instruments properly 
 Determine background levels and if 

background levels for dust and Hg 
vapor are exceeded call Project 
Manager and Regional Safety and 
Health Manager for additional 
information 

 Control areas where excavator will 
travel 

 Attempt to keep excavator tires out of 
impacted spoils and areas 

 Employees are to setup work area 
access to minimize spread of 
contamination 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Hand tool use  Improper hammer/tool 
selection 

 Stapler use; cuts/abrasions 
 Chemical hazards 

 Use only a hammer of a weight and 
handle length appropriate to individual 
laborer's capability 

 Inspect every post and hammer for 
signs of metal fatigue/fractures 

 Inspect stapler for correct staple 
installation 

 Inspect stapler and test operation for 
gauging correct drive pressure 

 Use staples of a length needed for the 
job 

 Safety glasses and awareness of 
installer hand location during use of a 
hammer or staple gun 

 Ensure that all hand tools (fence post 
driver, shovel, etc.) are in good working 
condition 

 Wear proper PPE such as stout leather 
gloves to prevent trauma to hands; don 
coveralls, boots, and respirator when 
working in Hg impacted area 

 Use work practices that do not 
generate visible dust levels 

 Use air monitoring instruments properly 
 Determine background levels and if 

background levels for dust and Hg 
vapor are exceeded call Project 
Manager and Regional Safety and 
Health Manager for additional 
information 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

6 Fence layout activities  Lifting hazards 
 Manual material handling 
 Back injury 

 Reduce distance traveled when 
carrying materials 

 Make sure grip is adequate; use gloves 
to enhance grip when necessary 

 Size up the load; if the object is too 
large or odd shaped OR is in excess of 
50 pounds (23 kg) then assistance 
(mechanical or a buddy lift) will be 
required 

 Lift with the legs (bend at the knees 
and use the leg muscles) to protect the 
lower back and keep lower back in a 
neutral position 

 Avoid one-handed carrying if possible; 
maintain awareness of footing 

 100-foot fence rolls require a 
coordinated two-man effort to place 
fence correctly and according to 
manufacturer's requirements 

  

7 Cleaning of machine bucket  Chemical hazard  Wear appropriate PPE (coveralls, 
boots, respirator, and gloves) to 
prevent contact with Hg impacted soils 

  

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Heavy Equipment Operation – Skid Steer

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task 

Key equipment: Skid Steer – attachments; chemical protective gloves (i.e., nitrile coated), sunscreen, insect repellant; fire extinguisher 

Task-specific training: Skid Steer Operation, WHMIS, operator manual 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)   ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield  Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

Sandy Serena  SP Wayne St. Denis 3/31/2016 

     

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Inspect equipment  Equipment malfunction or 
damage 

 Chemical exposure 

 Hand injury 

 Hydraulic fluid, fuel, oil 
leaks/spills 

 Loss of steering, loss of 
brakes, etc.; accidents, 
decreased visibility 

 Fire 

 Slip/trip/fall hazards 

 Unexpected operation of 
equipment 

 Heat/cold stress 

 Biological hazards 

 Pathological 

 Visually inspect and complete equipment 
Inspection form and tag out if 
malfunction//defective part found 

 Avoid pinch points. 

 Wear chemical protective gloves (i.e. nitrile 
coated work gloves) when inspecting, 
checking fluids, greasing equipment, 
contact with waste contamination, etc. 

 Check all fluids 

 Ensure that fluids are not too low or too full 

 Walk around vehicle and look for leaking 
fluids 

 Ensure that tracks are acceptable (no 
unacceptable wear and no objects present) 

 Ensure that windows and mirrors are clean 

 Remove trash or other debris from cab 

 Correct any problems immediately and 
inform supervisor 

 If equipment appears as though it has been 
tampered with or vandalized, do not start it 

 Ensure that fire extinguisher is in place and 
functioning 

 Inspect the fire extinguisher monthly 

 Use three point mount/dismount at all times 

 Be cautious of where you step and be 
aware of your surroundings 

 Dress appropriately for the weather; use 
sunscreen if necessary and wear extra 
clothing in cold months 

 Keep hydrated at all times 

 Monitor all personnel for signs and 
symptoms of heat/cold stress and refer to 
HASP for recommendations 

 Use of insect repellant if required 

 Inspect for other hazards that may affect 
the hands/feet (hypodermic needles, waste 
pathogens etc.) 

Operator       
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

2 Entering equipment  Reduced visibility, 
uncomfortable seating - 
back strain 

 Debris on floor getting 
stuck under pedals 

 Unexpected movement of 
vehicle 

 Adjust seat and mirrors so that you are 
able to see where traveling 

 Adjust controls and seat to your 
comfort and safety 

 Ensure that all materials inside cab are 
secured 

 Be cautious of where you step and be 
aware of your surroundings 

 Ensure steps are clear of water, mud, 
and other debris 

 Ensure parking brake is engaged 

Operator       

3 Configure  controls and seating  Ergonomics/unnecessary 
physical stress 

 Incapable of reaching 
controls 

 Visual blocks 

 Upon sitting, adjust seat fully to 
accommodate reach and comfort zone 

 Fasten seat belt 

 Adjust mirrors 

Operator       

4 Starting and warming up  Unanticipated rolling or 
movement, engine fire, or 
mechanical/electrical faults 

 Start engine and check controls to 
ensure all are in working conditions 

 Allow a minimum of 2 minutes to warm 
up 

Operator  

5 Moving vehicle to work area  Other equipment, 
personnel, or objects in 
work area 

 Uneven terrain 

 Perform STAR 

 Know the daily task and other people 
and equipment in the area 

 Make eye contact with other operators 
and site personnel in the immediate 
vicinity 

 Inspect pathway prior to moving 
equipment to ensure clear pathway 

Operator  

6 Switching attachments (i.e. forks, 
sweeper, bucket) 

 Hydraulic fluid release 

 Struck by the skid steer 
while disconnecting the 
hydraulic hoses 

 Unexpected operation of 
equipment 

 Crushed fingers or hands 
from the hydraulic levers 
when removing or attaching 
equipment attachments   

 Pinch points 

 Make sure the hydraulic connections 
are disconnected before removing and 
driving away from the attachment 

 Shut down the equipment before 
disconnecting the hydraulic hoses and 
set the parking brake. 

 Operation of the hydraulic levers 
should be done from inside the cab as 
the equipment is designed to do so. 

 If the levers will not engage or 
disengage, do not try by hand (SWA 
and re-evaluate). All repairs will be 
completed off site. 

 Identify pinch points and avoid pinch 
points 

Operator  
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

7 Stopping at end of day  Slip/trip/fall hazards 

 Overnight parking of 
equipment 

 Be cautious of where you step and be 
aware of your surroundings 

 Park in designated area 

 Set brake 

 Secure inside instruments (i.e., fire 
extinguisher) 

Operator  

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 

 
 
 
Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
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My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Dike Installation - Temporary

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Installation of creek dike 

Key equipment: 60# sand bags, plastic sheathing (6-mil), retractable utility knife or scissors; Cut resistant gloves to be worn when using utility knife; Rubber boots 
shall be of steel toe and shank design.  Goggles must be worn when working in areas near solvents; fire retardant coveralls. 

Task-specific training: 40-Hour HAZWOPER, Hand and Tool Training, Ergonomics Awareness, Water Safety Awareness, CPR/First Aid Training, Supervisor Training.

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)   ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield  Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Review STAR and SWA  Personal Injury 

 Property damage 

 Inclement weather 

 Stop, Think, Act, and Review each and 
every time a task is performed; discuss 
this with all personnel, including 
subcontractors 

 Conduct a pre task meeting confirming 
all participants have acknowledged the 
site specific HASP and any additional 
training if necessary 

 Exercise SWA when immediate danger 
to life or health exist, impacting the 
environment or damage to property 

 All tasks are to cease immediately 
when inclement weather exists 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

2 Conduct a pre-task meeting  Slip/trip/fall hazards 

 Lifting hazards 

 Back strain 

 Cuts 

 Heat/cold stress 

 Inclement weather 
 Cuts/lacerations 

 Working in creek 

 Monetary loss 

 Hypothermia 

 Utilities 

 Property damage 

 Ensure work permits have been issued 
and designated dike installations have 
been approved 

 Discuss job activity objectives and 
safety concerns to all personnel; 
ensure site HASP review has been 
completed 

 Obtain facility work permit; review 
requirements and procedures 

 Discuss emergency evacuation process 
and mustering points 

 Review hand tool awareness on utility 
knife and PPE requirements 

 Supervisor or Safety and Health Officer 
(SHO) to demonstrate proper 
donning/doffing of life preserver 
- All personnel working near or in the 

creek shall comply with OSHA CFR 
1926.106 

 Ensure all utilities have been located 
and marked; document using QSF-019 

 Ensure all engineering control 
measures are in place 

 Review heat/cold stress program 

 Review basic water safety awareness 

  

3 Cut plastic sheathing  Cuts 

 Lacerations 

 Slips/trip hazards 

 Utilize the STAR process 

 Roll sheathing out to desired length in 
an area to avoid creating a trip/slip 
hazard for others 

 Don the appropriate hand protection 

 Use a retractable utility knife. 
- Ensure blade integrity (bent, 

chipped) 
- Replace blade if dull 

 Keep hand and knife out in front of the 
body and cut away from the body 

 Avoid making contact to ground or hard 
surfaces with the blade of the knife 

 Never force the cut; evenly displace 
pressure along entire length of cut 

 Don't rush 

 Use proper body position and be aware 
of your surroundings 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Sand Bagging 
 
Tiers 
Rows 
(Upstream and Downstream) 

 Strains 

 Heavy lifting 

 Bending 

 Splashing 

 Collapses - dike failure 

 Shock - cold water 
 Drowning 

 Slip/grip/gall hazards 

 Sharp objects - wood, steel, 
glass debris 

 Poor water clarity 

 Water fatigue 

 Utilize the STAR process 

 Don the proper PPE 

 All personnel working near or in water 
shall comply with OSHA CFR 1926.106 

 Personnel must wear a US Coast 
Guard approved life preserver and with 
a life buoy within 200 feet or less of 
work areas 

 Personnel must wear steel toe and 
steel shank rubber boots to prevent 
punctures from buried debris within 
creek bottom (e.g., wood, nails, steel 
rebar, glass) 

 Do not create a splashing hazard by 
throwing or dropping bags into the 
water 

 Install plastic and anchor properly 
during install of the first rows 

 Stack bags in each row in a staggered 
position; eliminate large gaps or 
openings 

 Upstream: 
- Allow water to flow out at one end 

of the dike install until height 
requirement has been achieved 

- This would allow relief of pressure 
to the wall of the dike 

 Supervisor to communicate with 
personnel on proper install and tie-in 
(locking in) 

 No-one is to work in the creek without 
the use of the buddy system 

 Water temperatures may cause 
coldness/numbness to hands and feet; 
seek dry ground and follow GHD's 
heat/cold stress program 

 Stay focused and keep a look-out for 
your co-workers 

 Watch your footing; water clarity may 
restrict visibility 

 Avoid excessive straining to the back; 
use the human chain to transport bags 
from staging area to dike area 
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Office Trailer Installation and Inspection 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Office Trailer installation and inspection 

Key equipment: Camera, Portable stairways, hand tools, electrical 

Task-specific training: Identify any special/additional training necessary to safely complete this task 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 

n ... 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Perform STAR process 
 
Review the trailer vendor’s equipment 
rental terms and conditions 

 Situational risks 
 Short service employees 

 Verify personnel training is sufficient for 
scheduled task(s) 

 Is Job Instruction (hands on) Training 
necessary? 

  

2 Placement of office trailer - 
Pre-determine best placement option(s) 
prior to placing 

 Uneven terrain 
 Too close to/too far from 

work zone 

 Perform pre-installation site walk-
around and determine in advance best 
location for trailer 

 Consult with Project Manager/Site 
Supervisor 

  

3 Installation of portable stairways  Uneven terrain 
 Slipped/loose leg bolts 
 Slip/trip/fall hazards 

 Set stairs on level ground or support 
with flat surface (such as plywood) 

 Ensure that toe boards and railings are 
present and not damaged 

 Ensure that trailer vendor adjusts stair 
height and tightens all leg bolts 

 Anchor stair legs with steel pins 

  

4 Exterior inspection  Rolling of trailer 
 Failure of support legs 
 Biological hazards/insect 

infestations 
 Electrical fire 
 Vandalism 

 Make sure wheels are chocked or 
somehow prevented from rolling 

 Ensure that trailer vendor adjusts 
carriage supports properly 

 Inspect underside and corners for 
wasp/hornet/bird/rat nests 

 Check any external wiring and 
hookups; make sure they are insulated 

 Check for corrosion, wear, burn spots, 
or damage 

 Inspect windows/screens for 
damage/tampering 

 Make sure underside is clear of 
debris/materials and items are not 
leaning against carriage supports 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Interior inspection – Document trailer 
condition after inspections are completed 

 Biological hazards/insect 
infestations 

 Broken window glass 
 Poor ventilation/odors 

 Check for ants/wasps/hornets 
 Inspect windows/screens for 

damage/tampering 
 Identify source(s) of odors, if possible; 

notify vendor as soon as possible 

  

6 Turn on electricity – Note:  Electrical 
connections to trailer from power source 
are to be made by a qualified electrician 

 Faulty wiring/short fuses 
 Electrical fire 
 No heating/ventilation/air 

conditioning or working 
improperly 

 Check fuse box for corrosion, wear, 
burn spots, or damage 

 Check lights (inside and outside) and 
contacts 

 Check and clean HVAC coils, 
condenser unit, contacts monthly 

  

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Trash Pump Setup and Operation 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Setup and operation of 2- and 3-inch trash pumps 

Key equipment: Trash pump; fittings; hose sections; safety fuel can and funnel; Goggles as necessary; abrasion/cut resistant gloves; chemical resistant gloves 
needed 

Task-specific training: Review the manufacturer’s recommendations for each specific pump; hand tools 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                                 

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Use the STAR Process; refer to the 
specific pump’s equipment 
manufacturer’s operating manual before 
using the equipment.  Note the design 
of the pump and the configuration of 
the attachment points, as these may 
present unique hazards. 

 Slip/trip/fall hazards 
 Situational risks 

 Verify personnel’s training is sufficient 
for the scheduled task(s) 

 Is job instruction training (hands-on) 
training necessary? 

 Employees should remove finger rings, 
necklaces, or jewelry, which may be 
hazardous in equipment operation 

  

2 Equipment safety checklist  Faulty hose connections 
 Damaged hoses and fittings 

 Replace worn or damaged hoses and 
fittings 

 Replace hose connections with 
operational connections 

 Perform an overall inspection of the 
equipment for defects or signs of 
damage 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Pump and hose setup  Slip/trip/fall hazards 
 Uneven terrain 
 Wet, icy, and muddy 

conditions 
 Lifting hazards 
 Manual material handling 
 Back injury 
 Struck-by and line of fire 
 Pinch points 

 Be aware of your surrounding 
conditions (footing, weather conditions, 
etc.) 

 Reduce distance traveled when 
carrying materials 

 Make sure grip is adequate; use gloves 
to enhance grip when necessary 

 Size up the load; if the object is too 
large or odd shaped OR is in excess of 
50 pounds (23 kg) then assistance 
(mechanical or a buddy lift) will be 
required 

 Lift with the legs (bend at the knees 
and use the leg muscles) to protect the 
lower back and keep lower back in a 
neutral position 

 Avoid one-handed carrying if possible; 
maintain awareness of footing 

 Grab the equipment only at designated 
handles or, if none are available, at 
locations where the hands and fingers 
will not get caught in the equipment or 
smashed 

 Test the weight of the equipment 
before lifting 

 Straighten out hoses before connection 
and keep them out of high traffic areas 

 Be aware of “stored energy” hazards 
presented by hoses 

  

4 Equipment fueling/refueling  Fires 
 Explosions 
 Chemical hazard 

 Turn off equipment before fueling 
 No smoking while fueling 
 Do not use cell phones while fueling 
 Store fuel in proper safety containers 

only 
 Always use a funnel when transferring 

fuel from can to tank on pump 
 If transferring fuel from large vessels 

into portable cans, use proper 
grounding or bonding techniques 

 Do not fuel the equipment when it is 
hot 

 Wear gloves and wash hands after 
fueling 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Starting the pump  Back strain 
 Slippery conditions 

 Make sure the starting cord is free 
pulling; test the cord before pulling 

 Maintain straight posture when pulling 
the recoil starter cord 

 Do not over exert when pulling the cord 
 Be aware of your surrounding 

conditions 
 Make sure slip/trip/fall hazards were 

properly identified and corrected 

  

6 Pump operation  Splash hazards 
 Hot surfaces 
 Noise 

 Remove worn or damaged hoses until 
they can be repaired or replaced 

 Keep hands away from the exhaust or 
hot components of the equipment 

 Be aware of any unguarded moving 
parts on the equipment 

 Wear required PPE (hearing 
protection, Tyvek, etc.) 

  

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Oversight of DPT Drilling 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Oversight of DPT (Direct Push Technology) Drilling 

Key equipment: Safety cones/barricades 

Task-specific training: Previous experience in procedures of DPT drilling 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Mark out underground utilities  Property damage 
 Explosion 
 Electrocution 
 Injury 
 Death 

 Call public underground utility agency 
(One-Call) at least 5 or more days prior 
to work activities 

 Review State Law pertaining to 
underground pipe line safety and have 
private utility mark-out performed 

 Expose lines if warranted (i.e., hand dig, 
test pit, or daylight) 

  

2 Conduct site walk - identify unsafe 
conditions and determine sample point 
locations 

 Traffic hazard 
 Slip/trip/fall hazards 
 Biological hazard 
 Overhead/underground 

hazards 

 Maintain awareness of on-site traffic 
and walking surfaces 

 When selecting soil boring locations, be 
aware of biological hazards (e.g., ants, 
poison ivy, wasps) and 
overhead/underground hazards 
(e.g., overhead utilities, concrete 
scarring, station canopy) 

  

3 Equipment inspection  Pinch points 
 Property damage 
 Lost time due to damaged 

equipment/parts 

 Discuss pinch points on equipment 
(e.g., drill rig, air knife, pressure washer, 
etc.) 

 Familiarize all personnel with 
location/operation of fire extinguisher(s) 
and kill switch on drill rig 

 Visually inspect equipment/parts for 
damage and document inspections 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Set up work zone for drilling  Traffic hazard 
 Slip/trip/fall hazards 
 Property damage 
 Overhead hazards 
 Environmental impact 
 Unstable ground conditions 

 Maintain awareness of on-site traffic, 
work zones, walking surfaces, overhead 
hazards (e.g., canopy and low hanging 
overhead lines) 

 Utilize barricades/cones/caution tape to 
define work zone and direct traffic 

 Wear leather/cotton when setting up 
barricades 

 Be aware of any potential sensitive 
receptors and verify all personnel are 
aware of the location of spill kit 

 Inspect soil for loose, soft or unstable 
conditions under rig jacks or outriggers 

  

5 Set up staging area  Traffic hazard 
 Slip/trip/fall hazards 
 Lifting hazards 
 Back injury 
 Manual material handling 
 Pinch points 
 Heat/cold stress 

 Maintain awareness of on-site traffic 
and walking surfaces 

 Utilize barricades/cones/caution tape to 
define work zone and direct traffic 

 Reduce distance needed to travel when 
carrying materials and or equipment 

 Wear leather/cotton gloves when setting 
up barricades 

 Size up the load, if the object is too 
large or odd shaped OR is in excess of 
50 pounds (23 kg) then assistance 
(mechanical or a buddy lift) will be 
required 

 Lift with the legs (bend at the knees and 
use the leg muscles) to protect the 
lower back and keep lower back in a 
neutral position 

 Avoid one-handed carrying if possible; 
maintain awareness of footing 

 Avoid placing hands/fingers in pinch 
point locations 

 In extreme temperatures, ensure all 
personnel have proper clothing, 
hydration, and heat/cold protection 
(e.g., canopy, fan, glove warmers) 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

6 Contractor oversight/ management of 
hole clearance/drilling activities 

 Traffic hazard 
 Slip/trip/fall hazards 
 Lifting hazards 
 Back injury 
 Manual material handling 
 Damage to underground 

utilities 
 Contaminant exposure 
 Heat/cold stress 
 Injury to personnel and 

public 
 Cross-contamination 
 Equipment failure 

 Maintain awareness of on-site traffic 
and practice good housekeeping 

 Perform a prestart meeting, inform 
subcontractor of safe lifting practices 

 Refer to step 5 and the HASP for 
additional lifting information 

 Ensure subcontractors don proper PPE 
(e.g., face shield, leather/cotton gloves, 
hearing protection); no loose clothing 

 Complete and sign off utility clearance 
 If non-native material (e.g., pea 

gravel, sand, fill material) or 
underground utilities are observed, 
utilize SWA and assess situation 

 Monitor breathing zone and refer to 
HASP for action levels 

 Monitor all personnel for signs and 
symptoms of heat/cold stress and refer 
to HASP for recommendations 

 Be aware of unsafe hoisting and 
material handling practices 

 Be aware of proper augering and auger 
handling techniques 
 Visually monitor performance and 

functioning of drill rig for signs of 
failure 

 Monitor safe drill 
movement/positional setup 

 Decontaminate sampling equipment 
after collecting a sample and 
decontaminate drilling equipment after 
each borehole 

 Watch where you step, look for debris 
which may be covered by brush or 
rubble 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

7 Site/boring security, clean site, 
demobilize 

 Traffic hazard 
 Slip/trip/fall hazards 
 Lifting hazards 
 Back safety 
 Manual material handling 

 Use buddy system as necessary to 
remove traffic control 

 Do not work with your back to traffic 
 Wear leather/cotton gloves when 

moving barricades 
 Maintain awareness of on-site traffic 

and walking surfaces 
 Maintain proper lifting techniques as 

described in Step 5 and HASP. 
 Ensure good housekeeping methods 

are practiced. Work area is kept clean 
of debris 

 Leave site clean of refuse and debris 
 Clearly mark/barricade any borings that 

need later topping off or curing 
 Notify property personnel of departure 
 Secure boring location if open overnight 

  

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Boat Launch 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Boat launch/retrieval 

Key equipment: Boat, pick-up truck and trailer for transport, equipment used for desired work task; personal flotation device; A third person should be present for 
assistance from shore 

Task-specific training: Proper Lifting Techniques, Hand and Power Tools, Water Safety, Boating license 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Setup of boat and equipment onboard  Injury due to equipment 
being in an awkward 
position with respect to 
occupants 

 Back injury 
 Boat not seaworthy 
 Lost time due to improperly 

functioning equipment 

 Allow for enough space to work safely 
 Use proper lifting techniques 
 Do not load the boat beyond the 

nameplate stated capacity 

Supervisor / 
Operator 

      

2 Inspection of launch site prior to 
launching the boat 

 Slip/trip/fall hazards 
 Complications in boat 

launch/retrieval due to poor 
location selection 

 Cuts 
 Biological hazards 
 Back injury 

 Apply STAR 
 Always put-in at a launch point; if there 

is no launch point dedicated to your 
body of water, select a launch/ retrieval 
location that has minimal vegetation 
and obstruction 

 If vegetation is a concern, then trim or 
remove it if possible to minimize 
physical efforts by the boat occupants 

 A launch point should also be sloped 
but not so much that entry can create 
increased risk of falling 

 Make sure launch site is visible by 
spotter in case of emergency 

Supervisor / 
Operator 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Launching the boat  Slip/trip/fall hazards 
 Cuts 
 Back injury 
 Inclement weather 

conditions 
 Sun exposure 
 Open water 

 Use grab handles of boat when lifting 
vessel and equalize load among 
carriers 

 If boatload is more than 100 pounds, 
remove equipment (i.e., oars, sample 
bottles, PFDs) before launching; if total 
weight is still greater than 100 pounds, 
launch the boat with three people 

 Go over checklist of safety equipment 
with all occupants prior to launch 

 Check weather prior to launch, to 
assure safety of boaters 

 Use protective sun block 

Supervisor / 
Operator 

      

4 Operating the boat  Slip/trip/fall hazards 
 Cuts 
 Back injury 
 Open water 
 Incorrect motor size 
 Nonconformance to Ontario 

Law 

 Apply STAR when operating the boat 
 Make sure you have all approved safety 

equipment on board and any task 
specific safety equipment 

 On Ontario public waterways operators 
of powered vessels must be licensed, 
this includes vessels powered by 
electric trolling motors 

 Watch the weather, do not get caught in 
the open or on large water surfaces 
where waves can overcome the boat. 

Supervisor 
/|Operator 

      

5 Retrieving the boat  Slip/trip/fall hazards 
 Cuts 
 Back injury 
 Open water 

 Apply STAR when launch point is not 
available 

 Make sure you can see the spotter 
 When securing the boat, use ties or 

another support that can withstand the 
load 

Supervisor 
/|Operator 

      

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Boat Safety 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Surveying activities on water 

Key equipment: Sunglasses, sun screen; CSA approved Life Jacket or PFD 

Task-specific training: Towing and Trailering, Boating Safety 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Mob equipment to boat launch  Over loading boat capacity 
 Inclement weather 
 Lifting hazards 
 Manual material handling 
 Back injury 
 Pinch points 
 Moving or flying projectiles 

inside vehicle while 
transporting equipment 

 Slip/trip/fall hazards 
 Fuel spill 

 Review boat capacity and complete 
weight survey including personnel and 
gear 

 Monitor weather forecasts 
 Make sure grip is adequate; wear 

leather/cotton gloves 
 Size up the load; if the object is too 

large or odd shaped OR is in excess of 
50 pounds (23 kg) then assistance 
(mechanical or a buddy lift) will be 
required 

 Ensure all equipment is properly 
secured during transport 

 Lift with the legs (bend at the knees and 
use the leg muscles) to protect the 
lower back and keep lower back in a 
neutral position 

 Avoid one-handed carrying if possible; 
maintain awareness of footing 

 Refuel in appropriate location, no 
sparks or static buildup 

 Practice STAR 

Competent operator 
and survey crew 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

2 Launch boat  Lifting hazards 
 Manual material handling 
 Back injury 
 Pinch points 
 Moving or flying projectiles 

inside vehicle while 
transporting equipment 

 Slip/trip/fall hazards 
 Fuel spill 
 Drowning 

 Practice STAR 
 Make sure grip is adequate; wear 

leather/cotton gloves 
 Size up the load; if the object is too 

large or odd shaped OR is in excess of 
50 pounds (23 kg) then assistance 
(mechanical or a buddy lift) will be 
required 

 Lift with the legs (bend at the knees and 
use the leg muscles) to protect the 
lower back and keep lower back in a 
neutral position 

 Avoid one-handed carrying if possible; 
maintain awareness of footing 

 Review JSA for proper fueling 
 Wear appropriate PFD or life vest 
 Bring boating safety kit 

Competent operator       

3 Navigate boat to site  Causing unnecessary wake 
 Running aground 
 Disturbing others 
 Drowning 

 Obey posted signage 
 Follow channel marked with buoys 
 Follow proper boating etiquette  
 Practice STAR 
 Wear appropriate PFD or life vest 
 Bring boating safety kit 
 Remain seated 

Competent operator       

4 Perform survey activities  Tipping boat 
 Wet equipment 
 Boating traffic 

 Remain seated when operating; If the 
boat tips over, remain with the boat 

 Keep equipment dry by storing  in 
waterproof storage containers during 
transport 

 Be aware of surroundings, verify water 
depth in shallow waters 

Survey crew       

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Decontamination of Sampling Equipment and Personnel (PPE Level D) 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Decontamination of sampling equipment and personnel (PPE Level D) 

Key equipment: Alconox/Liquinox, brushes, ________________________ [Add any task/site-specific decon chemicals, refer to their MSDSs, and 'dirty' the JSA.; 
Nitrile gloves to be worn when decontaminating reusable equipment 

Task-specific training: Decontamination/Site Control; Quality Control/Sampling Plan 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Decontamination of sampling equipment 
(including pumps, bailers, tubing, etc.) 

 Contaminant exposure 
 Pinch points 
 Slip/trip/hit/fall hazards 
 Lifting hazards 
 Back injury 
 Manual material handling 

 Set up decon station to capture any 
spills to avoid cross-contamination and 
manage wastes 

 Wear appropriate PPE 
 Scrub equipment clean then rinse and 

verify it is clean and free of 
contamination 

 Avoid putting hands in or near pinch 
points 

 Maintain good housekeeping and be 
aware of surroundings 

 Size up the load; if the object is too 
large or odd shaped OR is in excess of 
50 pounds (23 kg) then assistance 
(mechanical means, such as a dolly, 
cart, or  a buddy lift) will be required 

 Lift with the legs (bend at the knees and 
use the leg muscles) to protect the 
lower back and keep lower back in a 
neutral position 

 Refer to the HASP for additional lifting 
techniques 

Sampling personnel       

2 Decontamination of personnel  Contaminant exposure 
 Slip/trip/hit/fall hazards 

 Refer to the HASP for specific 
procedures but in general start with 
most contaminated article and remove 
until inner gloves are the last item left 

 Dispose of used PPE in accordance 
with site requirements 

 Wash hands and face before eating, 
drinking, or using tobacco products 

 Take care when removing PPE (boots, 
gloves, etc.); sit down to 
remove/change boots as necessary 

Sampling personnel       
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Management of waste derived from 
decontamination activities 

 Contaminant exposure 
 Lifting hazards 
 Back injury 
 Manual material handling 

 Containerize decon waste (e.g., water, 
used PPE) as required 

 Properly dispose of decon fluids 
(e.g., sediments) 

 Refer to step 1 and the HASP for 
additional lifting information 

Sampling personnel       

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Pontoon Boat Operation 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Boat launch/retrieval and operation placing material on pontoon boat hauling to island and unloading material with a concrete buggy 

Key equipment: Standby (emergency) boat, concrete buggy, and pontoon boat; PFD (personal flotation device); A third person will be present for assistance from 
shore 

Task-specific training: Proper Lifting Techniques, Water Safety, Material Handling JSA 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Setup of boat and equipment onboard  Injury due to equipment 
being in an awkward 
position with respect to 
occupants 

 Back injury 
 Boat not seaworthy 
 Lost time due to improperly 

functioning equipment 

 Allow for enough space to work safely 
 Use proper lifting techniques 
 Check list for all safety gear needed on 

boat 

Superintendent       

2 Inspection of launch site prior to 
launching the boat 
 
Build cat walk from pontoon to riverbank 

 Slip/trip/fall hazards 
 Complications in boat 

launch/retrieval due to poor 
location selection 

 Cuts 
 Biological hazards 
 Back injury 
 Backing across road to get 

to launch 
 Not having cat walk 

anchored to ground and 
pontoon correctly 

 Apply STAR 
 Check anchor points, decking cat walk 

properly 
 Always put-in at a launch point; if there 

is no launch point dedicated to your 
body of water, select a launch/ retrieval 
location that has minimal vegetation 
and obstruction 

 If vegetation is a concern, trim or 
remove it if possible to minimize 
physical efforts by the boat occupants 

 A launch point should be sloped but not 
so much that entry can create increased 
risk of falling 

 Make sure launch site is visible by 
spotter in case of emergency 

 Set up flagman ahead sign 

Superintendent       

I I 1 1 I I I I I I 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Launching the boat – verify that load 
ratings are not exceeded for concrete 
buggy and soil combination, standby 
boat, and pontoon boat 
 
Make sure all emergency/standby 
personnel are available and in place 
 
Inspect standby boat to ensure its ready 
to go in case of emergency 

 Slip/trip/fall hazards 
 Cuts 
 Back injury 
 Inclement weather 

conditions 
 Open water 
 No way to get off island – 

potential to be stranded 

 Use grab handles of boat when lifting 
vessel and equalize load among 
carriers 

 If standby boat’s load is more than 
100 pounds, remove equipment 
(i.e., oars, sample bottles, PFDs) before 
launching; if total weight is still greater 
than 100 pounds, launch the boat with 
three people 

 Have second boat on shore for 
emergency use – standby personnel 
ready to assist 

 Go over checklist of safety equipment 
with all occupants prior to launch 

 Check weather prior to launch to assure 
safety of boaters 

 Use protective sun block 

Superintendent       

4 Loading and unloading of the pontoon 
boat with the concrete buggy 

 Slip/trip/fall hazards 
 Open water 
 Lifting buggy onto pontoon 
 Inclement weather 

conditions 
 Equipment malfunction 

 Always use a spotter when boarding the 
boat 

 Make sure to have the boat properly 
secured to land for loading/unloading  

 Proper lifting equipment; slings, 
shackles, etc. 
– USE MATERIAL HANDLING JSA 

Superintendent       

5 Travel to and from the island – do not 
rush/hurry or exceed limits of equipment 

 Slip/trip/fall hazards 
 Open water - dam 2 miles 

down stream 
 Weather conditions 
 River conditions - water 

moving at 5 mph 
 Equipment malfunction 

 Make sure to properly secure the 
concrete buggy 

 Always have a chase boat working with 
you 

 Be aware of other boats and or objects 
in the water 

 Have two anchors on pontoon boat just 
in case motor quits 

Superintendent       

6 Retrieving the boat  Slip/trip/fall hazards 
 Cuts 
 Back injury 
 Open water 

 Apply STAR when launch point is not 
available 

 Make sure you can see the spotter 
 When securing the boat, use ties or 

another support that can withstand the 
load 

Superintendent       
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 

 
Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

 Sediment Sampling from a Barge 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project Number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project Address: 18003 Market St. Channelview, TX 

Specific Task Sediment  sampling from boat or barge 

Key equipment: Vehicle, valid driver's license 

Task-specific training: Safe Boating Coarse, Pleasure Craft Operator card 

Hard Hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (Top Impact)  Chemical Protective (i.e. Nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full Face Mask  Class II  Coveralls 

 Type II (Side Impact)  Level 1 Light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half Face Mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 Light duty with protection  Face shield   Lifeline  Anti-Static  High viz clothing 

 Class G  Level 3 Medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 Heavy duty  N95  PFD  Long sleeve shirts 

Foot Protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.Cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz Cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project Development Team 
Modified by Reviewed by Date 

Name Signature 

 Wayne St Denis                    
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Review refusal of unsafe work  
right   

 Project team not aware of 
SWA 

 Project team discusses importance of 
and documentation procedures during 
pre-job safety meeting. 

 Use right to refuse work and  stop any 
work that is unsafe 

            

 2 Inspection and setup of sampling 
equipment on boat or barge 

 Lost time from improperly 
functioning equipment 

 Pinch points on sediment 
samplers 

  
 Falling into water hazard 
 Incorrect sampling 

procedures/ collection due 
to malfunctioning 
equipment 

 Ensure all equipment is functioning 
properly and is properly calibrated; 
complete Quality Control documents 

 Severe pinch points exist on many 
sediment samplers, exercise caution 
when handling sediment samplers.  
Wear gloves if possible 

 Ensure all PPE is worn including PFD 
for each person 

 Ensure boat/barge is sufficiently stable 
for retrieval of samples 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Lowering sampler into  
water 

 Lifting hazards 
 Back injury 
 Manual material handling 
 

 
 
 
 
 
 
 
 
 Pinch points 
 Cuts 
 Punctures 
 Sample misidentification 
 Lost or damaged samples 

after leaving site 

 Reduce travel distance when there is a 
need to carry/lift materials 

 Make sure grip is adequate; wear 
leather/cotton gloves 

 Size up the load; if the object is too 
large or odd shaped OR is in excess of 
50 pounds (23 kg) then assistance 
(mechanical or a buddy lift) will be 
required 

 Lift with the legs (bend at the knees 
and use the leg muscles) to protect the 
lower back and keep lower back in a 
neutral position 

 Avoid one handed carrying if possible; 
maintain awareness of footing 

 Sampler will be heavier when raised; 
take breaks to rest arms/shoulders 

 Avoid placing hands/fingers in pinch 
point locations 

 Use proper tools when opening 
container packaging (sample jars) 

 Do not use fixed open blade knives 
when opening boxes or containers 

 Ensure the sample id label matches 
sample location ID on site plan 

 If samples are obtained from a remote 
location or where significant expense is 
incurred (ie sample collection by 
divers), the collection of duplicate or 
extra samples is advised to replace 
any that may be lost or damaged prior 
to arrival at lab. 

            

4 Retrieve sampler when sample collected  Cuts due to sharp edges of 
sample sleeve; 
Contaminant exposure 

 Lifting hazards 
 Back injury 
 Manual material handling 
 Cuts from sharp objects 

retrieved by Sampler 

 Wear nitrile gloves 
 Maintain awareness of sharp edges 

from objects that may be in sampler 
 See above Section 3 SWP pertaining 

to lifting, back injury and material 
handling 

 Inspect sample to ensure no sharp 
objects are present 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Sieving sample collection using mesh 
sieve (if applicable) 

 Contaminant exposure 
 Cuts from container 

breakage 
  
 Sample misidentification 
 Chemical exposure to 

reagent if used 

 Wear nitrile gloves and replace 
between soil samples 

 Inspect glass bottles for breaks/cracks; 
do not attempt to use any suspect 
containers 

 Close glass sample containers 
carefully to avoid breakage 

 Check sample labels for accuracy prior 
to placing in cooler 

 Review Safety Data Sheet (SDS) for 
reagent and wear required 
respirator/cartridge when handling 
reagent containing formaldehyde 

            

6 Headspace screening of samples (if 
applicable) 

 Contaminant exposure 

 Incorrect headspace 
readings 

 Wear nitrile gloves 
 Ensure proper calibration of equipment 

 Do not use olfactory method to screen 
sediment. Use PID 

             

7 Sample selection   Bottle breakage 
 Contaminant exposure 
 Lost time due to incorrect 

sample selection 

 Pinch points 

 Wear nitrile gloves when handling 
sample containers 

 Confirm selected samples are correct 
based on work plan selection criteria 
and PID readings, 

 Avoid placing hands/fingers in pinch 
point locations (e.g., between cooler 
and lid) 

             

8 Packing samples in cooler(s)   Bottle breakage 
 Contaminant exposure 
 Cuts 
 Pinch points 
 Lifting hazards 
 Back injury 
 Manual material handling 
 Lost time due to incorrect 

sample packaging or hold 
time exceedances 

 Wear nitrile gloves when handling 
sample containers. Handle glass jars 
with care 

 Pack glass containers in bubble wrap 
 Check COC against sample labels and 

SSOW for accuracy before shipping 
 Avoid placing hands/fingers in pinch 

point locations (e.g., between cooler 
and lid) 

 See above Section 3 SWP 
 See above Section 3 SWP 
 See above Section 3 SWP 
 Ensure equipment and supplies are 

loaded correctly and do not shift during 
transport 

 Adhere to lab protocols for sample 
retention, storage and transport 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

9 Investigation derived waste (IDW) 
management (extra sample material) 

 Contaminant exposure 
 Heavy lifting 
 Pinch points 
 Slips/trips/fall hazards 

 Mislabeled waste 

 Wear nitrile gloves when handling IDW 
 Use proper lifting techniques to 

transport/dispose of IDW into drums 
and use buddy system if needed 

 Avoid placing hands/fingers in pinch 
point locations 

 Maintain awareness of walking 
surfaces 

 Label IDW with generator, a contact 
number, identification of contents, and 
site location 

 Specify IDW as either hazardous or 
non-hazardous material 

             

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor Signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 

wvou 
1.1. ME 
~GHD 
ENVIRONMENT & PEOPLE 
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Job Safety Analysis (JSA) 

Initial Site Recon and Walkthrough

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Site walkthrough to assess and inventory hazards posed by site work activities 

Key equipment: Basic PPE, hand/power tools based on site condition, site inspection checklist or notebook, JSA forms, pens; Insect repellant, flashlight.  Coveralls 
may be necessary based on type of brush/plants/insects in work area(s) being inspected. Protective gloves if overgrown vegetation or rundown 
buildings. 

Task-specific training: SMART Safety training (STAR), JSA development, Poison Plant Identification 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)   ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield  Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Discuss STAR and SWA  Site personnel not aware of 
STAR and SWA 

 Project team (GHD) discusses 
importance of and documentation 
procedures for SWA during pre-job 
safety meeting 

 Use SWA to stop any work that is 
unsafe 

All persons on 
project team 

      

2 Check weather  Unexpected storm, fog; rain; 
snow; lightening, thunder 

 Heat/cold stress 

 Check local weather forecast 

 Discuss weather issues and 
precautions to take while driving and on 
site during the pre-job safety meeting 

 If weather conditions (e.g., fog, rain, 
snow) impair the ability/vision of the 
driver, exit at nearest safe location and 
assess the situation 

 While on site, at first sign of 
lightning/thunder utilize SWA and 
assess weather conditions 

 In extreme temperatures, ensure all 
personnel have proper clothing, 
hydration, and heat/cold protection 
(e.g., canopy, fan, glove warmers) 

Assessor       

3 Sign in  Site Manager and Operator 
not aware of GHD staff 
presence in facility or on 
grounds 

 Sign in at front desk 

 Ask to speak to Site Manager or 
alternate designate 

Assessor       

4 Don necessary GHD and client required 
PPE 

 Contact with recyclable 
material or equipment 

 Wear all required PPE (hard hat, vest, 
boots, and glasses) at all times while in 
the facility 

Assessor       
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Unload equipment from vehicle  Lifting hazards 

 Back injury 

 Manual material handling 

 Cuts 

 Pinch points 

 Hand/foot injury 

 Forgotten equipment 

 Damaged equipment 

 Reduce travel distance when there is a 
need to carry/lift materials 

 Make sure grip is adequate; wear 
leather/cotton gloves 

 Size up the load; if the object is too 
large or odd shaped OR is in excess of 
50 pounds (23 kg) then assistance 
(mechanical or a buddy lift) will be 
required 

 Lift with the legs (bend at the knees and 
use the leg muscles) to protect the 
lower back and keep lower back in a 
neutral position 

 Avoid one-handed carrying if possible; 
maintain awareness of footing 

 Wear leather/cotton gloves and avoid 
placing hands/fingers in pinch point 
locations 

 Wear steel-toed boots 

 Verify requested equipment against 
warehouse form 

 Load equipment in an organized 
manner to prevent shifting during 
transport or use cargo netting 

Assessor       

6 Complete site inspection and walkover of 
the property and work areas – Note any 
hazards that will impact site personnel 
and/or their operations 

 Slip/trip/fall hazards 

 Insects/reptiles 

 Pedestrian injury 

 Poison plants 

 Check in with site personnel and sign 
appropriate visitor or safety log (may 
require watching safety video 
[i.e., plant]) 

 Check with site contact to determine 
safely accessible areas and areas 
where PPE are required 

 Wear PPE as directed by site personnel 
or dependent upon your evaluation of 
conditions 

 If building(s) looks dilapidated or in poor 
condition, do not enter 

 Watch for vehicles or other mobile 
equipment moving around 

 Make sure areas are well lit and you are 
accompanied by a site representative (if 
applicable) 

 Watch where you step on pavement 
(potholes, dips, or obstructions) and in 

Assessor  
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

vegetated/wooded areas (dips, holes, 
branches, vines, etc.) 

 Do not take photographs while walking 

 Do not talk on cell phone while walking 

 If in vegetated or wooded areas, watch 
for beehives, wear insect repellent (if 
area and season dictate) as needed, be 
mindful of gopher holes/tunnels, small 
animal dens, snakes, stray dogs/cats, 
transient/homeless individuals, poison 
ivy/oak/sumac, etc. 

7 Sign out  Site Manager and Operator 
not aware that GHD staff 
have left facility 

 Sign out at front desk 

 Ask to speak to Site Manager or 
alternate designate 

Assessor  

8 Demobilization  Collision 

 Injury or death to vehicle 
occupants or other parties 

 Perform perimeter vehicle check 

 Maintain awareness of 
pedestrian/vehicular traffic when exiting 
the site 

 Utilize defensive driving techniques 

 Complete post-departure checklist and 
report vehicle problems to company 
vehicle maintenance manager or rental 
car agency 

Assessor  

 
 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Soil Borings 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task 

Key equipment: Air monitoring equipment; safety cones/fencing/barricades 

Task-specific training: 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 

n ... 

I I I I 

I I I I I I 
I I 

I I 
I I 
I I 

□ □ ~ □ □ ~ □ 

□ ~ □ □ □ □ □ 

~ □ □ □ □ □ 
□ □ □ □ □ 

□ □ □ 
□ □ □ 

~ □ □ □ □ □ 

□ ~ □ □ □ 

□ □ 
□ 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                             
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Mark out underground utilities  Property damage 
 Explosion 
 Electrocution 
 Injury 
 Death 

 Call public underground utility agency 
(One-Call) at least 5 or more days prior 
to work activities 

 Review state law pertaining to 
underground pipe line safety and have 
private utility mark-out performed 

 Expose lines if warranted (i.e., hand dig, 
test pit, or daylight) 

Project Manager 
and Site Supervisor 

      

2 Conduct site walk, identify unsafe 
conditions, and determine sample point 
locations 

 Traffic 
 Slip/trip/fall hazards 
 Biological hazard 
 Overhead/underground 

hazards 

 Maintain awareness of on-site traffic 
and walking surfaces 

 When selecting soil boring locations, be 
aware of biological hazards (e.g., ants, 
poison ivy, wasps) and 
overhead/underground hazards 
(e.g., overhead utilities, concrete 
scarring, station canopy) 

Site Personnel       

3 Equipment inspection  Pinch points 
 Property damage 
 Lost time due to damaged 

equipment/parts 

 Discuss pinch points on equipment 
(e.g., drill rig, air knife, pressure washer, 
etc.) 

 Familiarize all personnel with 
location/operation of fire extinguisher(s) 
and kill switch on drill rig 

 Visually inspect equipment/parts for 
damage and document inspections 

Site Personnel       
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

4 Set up work zone for drilling  Traffic 
 Slip/trip/fall hazards 
 Property damage 
 Overhead hazards 
 Environmental impact 
 Unstable ground conditions 

 Maintain awareness of on-site traffic, 
work zones, walking surfaces, overhead 
hazards (e.g., canopy and low hanging 
overhead lines) 

 Utilize barricades/cones/caution tape to 
define work zone and direct traffic 

 Wear leather/cotton when setting up 
barricades 

 Be aware of any potential sensitive 
receptors and verify all personnel are 
aware of the location of spill kit 

 Inspect soil for loose, soft or unstable 
conditions under rig jacks or outriggers 

Site Personnel       

5 Set up staging area  Traffic 
 Slip/trip/fall hazards 
 Lifting hazards 
 Manual material handling 
 Back injury 
 Pinch points 
 Heat/cold stress 

 Maintain awareness of on-site traffic 
and walking surfaces 

 Utilize barricades/cones/caution tape to 
define work zone and direct traffic 

 Reduce travel distance when there is a 
need to carry/lift materials 

 Make sure grip is adequate; wear 
leather/cotton gloves 

 Size up the load; if the object is too 
large or odd shaped OR is in excess of 
50 pounds (23 kg) then assistance 
(mechanical or a buddy lift) will be 
required 

 Lift with the legs (bend at the knees and 
use the leg muscles) to protect the 
lower back and keep lower back in a 
neutral position 

 Avoid one-handed carrying if possible; 
maintain awareness of footing 

 Avoid placing hands/fingers in pinch 
point locations 

 In extreme temperatures, ensure all 
personnel have proper clothing, 
hydration, and heat/cold protection 
(e.g., canopy, fan, glove warmers) 

Site Personnel       
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

6 Contractor oversight/ management of 
hole clearance/drilling activities 

 Traffic 
 Slip/trip/fall hazards 
 Lifting hazards 
 Back injury 
 Manual material handling 
 Underground utilities 
 Contaminant exposure 
 Heat/cold stress 

 Maintain awareness of on-site traffic 
and practice good house keeping 

 Ensure subcontractors don proper PPE 
(e.g., face shield, leather/cotton gloves, 
hearing protection) and utilize proper 
lifting techniques 

 If non-native material (e.g., pea gravel, 
sand, fill material) or underground 
utilities are observed, utilize SWA and 
assess situation 

 Perform a prestart meeting, inform the 
subcontractor of safe lifting practices 

 Refer to step 5 and the HASP for 
additional lifting information 

 Monitor safe drill movement/positional 
setup 

 Monitor breathing zone and refer to the 
HASP for action levels 

 Monitor all personnel for signs and 
symptoms of heat/cold stress and refer 
to the HASP for recommendations 

 Be aware of unsafe hoisting and 
material handling practices 

 Be aware of proper augering and auger 
handling techniques 

Site Personnel  

7 Site/boring security  Traffic 
 Slip/trip/fall hazards 
 Lifting hazards 
 Back injury 
 Manual material handling 

 Wear leather/cotton gloves when 
moving barricades 

 Maintain awareness of on-site traffic 
and walking surfaces 

 Maintain proper lifting techniques as 
described in steps 5 and 6. 

 Ensure good housekeeping methods 
are practiced and work area is kept 
clean of debris 

 Secure boring location if open overnight 

Site Personnel  
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 

 
Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

wvou 
u. ME 
: GHD 
ENVIRONMENT & PEOPLE 

1 1 I I 
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1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 

1 1 I I 
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Job Safety Analysis (JSA) 

Working Around Water 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Construction activities on water or around the water 

Key equipment: CSA approved Life Jacket or PFD that fits the operator and occupants; Sunglasses; sunscreen 

Task-specific training: Towing and Trailering, Boating Safety 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Set up of work site  Inclement weather 
 Lifting hazards
 Manual material handling
 Back injury
 Pinch points
 Slip/trip/fall hazards
 Fuel spill

 Monitor weather forecasts 
 Make sure grip is adequate; wear

leather/cotton gloves
 Lift with the legs (bend at the knees and

use the leg muscles) to protect the
lower back and keep lower back in a
neutral position

 Avoid one-handed carrying if possible;
maintain awareness of footing

 Refuel in appropriate location, no
sparks or static buildup

 Practice STAR

Supervisor / 
Operator 

2 Construction activity near water  Slippery banks 
 Drowning
 Overgrowth
 Differing elevations to

water’s edge
 Recovery of a person in the

water

 Practice STAR 
 Make sure area is clear of tripping

hazards
 Position retrieval and rescue equipment

as appropriate for the work
 Use tie off points and travel restraint if

appropriate
 Review JSA’s for all tasks to be

preformed
 Wear appropriate PFD vest

Supervisor / 
operator 



 

JSA-Environmental-Working Around Water │ Page 3 of 3 

 
(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 

potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 

 
Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 
 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             
 

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 
 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Soil Sampling from an Excavator Bucket

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Soil sampling using an excavator bucket to collect the soil sample 

Key equipment: Air monitoring equipment, PPE, Excavation equipment; Tyvek if Level C initiated; gloves dependent on the task and chemical contamination present 
or suspected present 

Task-specific training: GHD Field Method Training on Soil Sampling Procedures; Mobile Equipment or Heavy Equipment Safety 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)   ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield  Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

                         

                         

                         

                         
 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Discuss STAR and SWA.  Site personnel not aware of 
STAR and SWA 

 Project team (GHD) discusses 
importance of and documentation 
procedures for SWA during pre-job 
safety meeting 

 Use SWA to stop any work that is 
unsafe 

Site Personnel       

2 Inspect and calibrate sampling and 
monitoring equipment. 

 Lost time from improperly 
functioning equipment 

 Incorrect sampling 
procedures/collection due to 
malfunctioning equipment 

 Ensure all equipment is functioning 
properly 

 Complete Quality Control documents 

Sampling 
Technician 

      

3 Prepare to collect soil samples:  
Technician will choose the location of the 
sample and communicate sample 
location to the operator. 

 Back strain 

 Pinch points 

 Cuts 

 Punctures 

 Sample misidentification 

 Use proper lifting techniques and buddy 
system if needed 

 Avoid placing hands/fingers in pinch 
point locations 

 Use proper tools when opening 
container packaging 

 Do not use fixed open blade knives 
when opening boxes or containers 

 Ensure the sample id label matches 
sample location with site plan/GHD site 
supervisor/subcontractor 

 Setup a safe area for technician to 
obtain sample from bucket 

Sampling 
Technician 

      

4 Obtaining the soil sample from the 
excavation via remote means – use the 
hydraulic excavator:  Operator will place 
bucket on ground in a safe location after 
obtaining the sample from the agreed 
location. 

 Excavation collapse 

 Contaminant exposure 

 Heavy equipment operation 

 Stay clear of the edge of the 
excavation; demarcate areas that were 
undermined 

 Wear nitrile gloves and follow air 
monitoring program as per HASP 

 Follow JSAs specific for excavation and 
heavy equipment activities; maintain 
excavation safety 

 Be aware of swing radius of heavy 
equipment 

Sampling 
Technician 

      



 

JSA-Environmental-Soil Sampling from Excavator Bucket │ Page 3 of 5 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Sample collection from excavator 
bucket:  Operator will place heavy 
equipment in a zero energy state via 
lockout (interlocks) and placing bucket 
on ground.  If not equipped with 
interlocks or equivalent safety devices 
then operator will shut off engine with 
bucket on ground. 
 
Technician will collect soil sample from 
the bucket once heavy equipment is in a 
zero energy state and leave the area. 

 Contaminant exposure 

 Cuts from container 
breakage 

 Sample misidentification 

 Struck-by/crushing injuries 

 Wear nitrile gloves and replace between 
soil samples 

 Inspect glass bottles for breaks/cracks 

 Do not attempt to use any suspect 
containers 

 Communicate to all present not to 
distract the excavator operator 

 Establish eye/hand contact with 
excavator operator and approach when 
safe 

 Have operator activate hydraulic system 
kill switch if equipped and maintain two 
thumbs up visible to technician 

 If excavator is not equipped with a 
hydraulic system kill switch, then the 
operator must leave the cab prior to 
sample collection 

 Do not stand in front of or behind the 
bucket; stand to either side to collect 
sample 

 Close glass sample containers carefully 
to avoid breakage 

 Signal operator with thumps up when 
clear of swing radius 

 Check sample labels for accuracy prior 
to placing in cooler 

Sampling 
Technician 

      

6 Headspace screening of samples  Contaminant exposure 

 Incorrect headspace 
readings 

 Wear nitrile gloves 

 Ensure proper calibration of equipment 

Sampling 
Technician 

 

7 Sample selection  Bottle breakage 

 Contaminant exposure 

 Pinch points 

 Lost time due to incorrect 
sample selection 

 Wear nitrile gloves when handling 
sample containers 

 Confirm selected samples are correct 
based on work plan selection criteria, 
PID readings, and soil boring logs 

 Avoid placing hands/fingers in pinch 
point locations (e.g., between cooler 
and lid) 

Sampling 
Technician 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

8 Packing samples in cooler(s)  Bottle breakage 

 Contaminant exposure 

 Cuts 

 Pinch points 

 Back strain 

 Lost time due to incorrect 
sample packaging or hold 
time exceedances 

 Wear nitrile gloves when handling 
sample containers 

 Pack glass containers in bubble wrap 

 Check COC against sample labels and 
SSOW for accuracy before shipping 

 Avoid placing hands/fingers in pinch 
point locations (e.g., between cooler 
and lid) 

 Use proper lifting techniques and buddy 
system if needed 

 Ensure equipment and supplies are 
loaded correctly and do not shift during 
transport 

Sampling 
Technician 

 

9 Investigation derived waste (IDW) 
management 

 Contaminant exposure 

 Heavy lifting 

 Pinch points 

 Slips/trips/fall hazards 

 Mislabeled waste 

 Wear nitrile gloves when handling IDW 

 Use proper lifting techniques to 
transport/dispose of IDW into drums 
and use buddy system if needed 

 Avoid placing hands/fingers in pinch 
point locations 

 Maintain awareness of walking surfaces 

 Label IDW with generator, a contact 
number, identification of contents, and 
site location 

 Specify IDW as either hazardous or 
non-hazardous material 

Sampling 
Technician 

 

 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
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ENVIRONMENT & PEOPLE 
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Job Safety Analysis (JSA) 

Vacuum Truck Wastewater Extraction from Frac Tank

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA).

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Vacuum truck wastewater extraction from frac tank 

Key equipment: Vacuum truck, frac tank; Minimum Level D PPE; type of gloves dependent on job specific requirements.  Additional PPE may be required in the 
Health and Safety Plan (HASP).  Also refer to the HASP for required traffic control, air monitoring, and emergency procedures. 

Task-specific training: 40-Hour HAZWOPER; Hazard Communications training for hazardous substances brought onto and existing at the job site; Supervisor shall have
First Aid, CPR, and Supervisor Training.

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection APR Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)   ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield  Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 
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Project development team 
Modified by Reviewed by Date 

Name Signature 

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Mobilize with proper equipment/ supplies  Delay or improper 
performance of work due to 
improper equipment on site 

 Make sure subcontractors are aware of 
their responsibilities for safety, labor, 
equipment, and supplies 

 Review Site HASP and permit
conditions and gather necessary PPE

Site Supervisor 

2 Perform STAR and tailgate safety 
meeting upon arrival at site 

 Consider worst-case 
scenario (including weather 
conditions) 

 Review HASP with co-workers 

 Highlight aspects identified by STAR
and, if necessary, add to HASP and
modify JSAs

 Have all co-workers sign the HASP

 Ensure that all site workers have
donned PPE and it is in good condition

 Confirm all necessary subcontractor
certifications and keep copies on site

Site Supervisor 

3 Set up exclusion zone(s) and establish 
work areas/heavy equipment pathways 

 On-site vehicular incident 
with heavy equipment 

 Injury or exposure to on-site
personnel

 Slip/fall hazards

 Use orange fencing, delineators, and 
caution tape 

 Implement exclusion zone setup
instructions of HASP

 Set up clear walking paths between
workstations

Site Supervisor 

4 Assist with set up of Vac truck  Damage caused by Vac 
truck while accessing setup 
locations 

 Hazardous waste spills from
drain ports on frac tank

 Make sure subcontractor ensures clear 
pathway to location to be cleared 

 Make sure subcontractor lays down
absorbents to catch any incidental drips

 Provide as-needed hand signals and
guidance to driver to place rig

 Visually inspect vehicle (fire
extinguisher on board, no oil or other
fluid leaks, pressurized hoses secured
with whip-checks or adequate
substitute, water tank not leaking?)

Site Supervisor 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Extract wastewater from frac tank  Eye injury from flying debris 

 Exposure to chemical 
hazards 

 Hearing damage 

 Catastrophic equipment 
failure 

 Damage to adjacent 
structures and vehicles 

 Personal or property 
damage due to accidental 
activation of Vac rig 

 Back strain 

 Don any additional PPE and make sure 
all people not associated with work at 
hand are a safe distance from 
equipment and far enough away that 
they are safe from flying debris 

 Ensure the proper fittings are used to 
connect to frac tank 

 Ensure that the vacuum hose is safely 
secured when not in use by shutting off 
or blocking pressure supply to prevent 
accidental activation 

 Use proper lifting techniques and tools 

Site Supervisor       

6 Clean site/demobilize  Traffic 

 Nuisance or safety hazard 
left on site 

 Use buddy system as necessary to 
remove traffic control 

 Leave site clean of refuse and debris 

 Clearly mark/barricade any holes that 
need later topping off or curing 

 Notify station personnel of departure 

 Map locations and note any 
cuttings/purge water left on site 

Site Supervisor  

 
 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the 
potential (associated) hazards. 

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object; 
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught". 

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.  
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate". 
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Site personnel participating in JSA review: 

I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

 

Name/Company Sign Date 

             

             

             

             

             

             

             

             

             

             

 
SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

 
Presenter signature: ________________________________ Date/time: ________________________________________ 

 
My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 
 
Supervisor signature: __________________________________________ Date/time: _________________________  
 
Location of mustering point: ____________________________________ Wind direction (current): _______________ 
 
GHD emergency contact (Name and verified phone number):  __________________________________________________ 
 
Supervisor signature documenting daily debrief has been completed: ____________________________________________ 
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Job Safety Analysis (JSA) 

Groundwater Monitor Well Sampling 

Field staff must review job–specific work plan and coordinate with project manager to verify that all up–front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project Number: 11187072 
Created 
By 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project Address: 18003 Market St. Channelview, TX 

Specific Task Groundwater Monitor Well Sampling 

Key equipment: Flow through cell (Horiba), control box, pumps, CO2 gas cylinders, nitrile gloves 

Task–specific training: Low-flow water sampling 

Hard Hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (Top Impact)  Chemical Protective (i.e. Nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full Face Mask  Class II  Coveralls 

 Type II (Side Impact)  Level 1 Light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half Face Mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 Light duty with protection  Face shield   Lifeline  Anti–Static  High viz clothing 

 Class G  Level 3 Medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 Heavy duty  N95  Long sleeve shirts 

Foot Protection  High viz Hearing protection Arc flash  P100  Paper Tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.Cat 2  P95  Polyethylene  Tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz Cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 

n ... 
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Project Development Team 
Modified by Reviewed by Date 

Name Signature
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Job 
steps(1) 

Task activity 
Potential hazard(s)(2)  

Include energy sources from 
hazard wheel 

Corrective measure(s)(3) 

Person 
responsible (Print 

first and last 
names) 

Verified by 
(Print first and last 

names) 

1 Inspect equipment and sample containers  Injury from hand 
lacerations or injuries  

 Exposure to preservatives 

 Inspect containers for any signs of 
damage. Watch for any cracks that 
may be a laceration hazard. Do not 
use containers if they appear to be 
damaged.  

 Ensure personnel are wearing nitrile 
gloves over cut–resistant gloves to 
prevent contact with any 
preservatives.  

            

2 Stage at the pre–determined sampling 
location and set up the sampling 
equipment  

 Slip, trips and falls from 
uneven land surface and 
hidden holes, rocks or 
deadfalls obscured by tall 
grass  

 Vehicle movements 
 Body sprain/strains due to 

improper body positioning 
 
 
 

 Mark or move hazards and keep work 
area walking paths clear through 
good housekeeping. 

 Identify slippery surfaces and 
potential biological hazards. 

 Park on firm, level ground and 
maintain a safe walking distance in 
between structures and vehicles. 

 Create an exclusion zone using 
cones and tape as needed in areas of 
high vehicle traffic. 

 Engage parking brake. 
 Use proper lifting techniques (see 

Manual Handling JSA). 
 Keep equipment and supplies as 

close to the well location as possible 
to avoid reaching or twisting. 

  

3 Open well cap  Ants, mosquitoes, snakes, 
wasps/bees, ticks 

 Injury due to pressurized 
well cap 

 

 Be aware of potential insect nests in 
the well. If encounter and pose a 
reasonable risk to safety, leave area 
for 20 minutes.  

 Utilize caution when opening well 
cap. Do not place body or face in line 
of fire. 

            

4 Gauge the well   Exposure to affected 
ground water, cross 
contamination.  

 Personal injury due to 
body sprains/strains  
 
 

 Ensure personnel wear nitrile gloves  
 Utilize proper lifting techniques –keep 

loads close to body, avoid twisting 
torso, avoid repetitive motions. 
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Job 
steps(1) 

Task activity 
Potential hazard(s)(2)  

Include energy sources from 
hazard wheel 

Corrective measure(s)(3) 

Person 
responsible (Print 

first and last 
names) 

Verified by 
(Print first and last 

names) 

5 Purge well  Exposure to affected
ground water, cross
contamination.

 Electrocution hazards

 Ensure personnel wear nitrile gloves
over high–visibility, cut–resistant
gloves

 Use caution not to splash or spill
water on clothing or on the ground.

 Confirm that  wiring, cables, etc are in
good condition prior to connecting.

6 Sample monitoring well  Exposure to affected
ground water and cross
contamination, release to
environment

 Utilize nitrile gloves to prevent cross
contamination and contact with
preservatives

 Remove equipment carefully to
prevent splashing or spilling water

7 Decontaminate the sampling equipment  Cross-contamination  Utilize triple rinse procedure to
decontaminate equipment

 Ensure personnel wear nitrile gloves
when decontaminating equipment

8 Secure wellhead  Potential contamination to
the well

 Utilize proper tools when securing
well head cover.

 Ensure rubber gasket on manhole
cover are in good condition before
securing the wellhead, as necessary.

 Tighten and lock well caps, as
necessary.

9 Prepare Chain of Custody. Pack and 
move ice chests.  

 Back and body strain
 Damage to sample jars
 Exposure to contaminants

in sample

 Ensure ice chests are not over
packed. Only place one layer of
samples in each ice chest.

 Ensure personnel understand proper
lifting procedures and have reviewed
Manual Handling JSA

 Ensure sample jars are not over–
tightened

 Ensure ice chest are properly packed
with padding to prevent containers
from breaking during shipment. Ice
does not count as a packing material.

 Ensure personnel wear nitrile gloves
over cut-resistant gloves

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.
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(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact – victim is struck by or strikes an object;
Caught – victim is caught on, caught in or caught between objects; Fall – victim falls to ground or lower level (includes slips and trips); Exertion – excessive strain or
stress/ergonomics/lifting techniques; Exposure – inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".

Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

Name/Company Sign Date

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

Presenter signature: ________________________________ Date/time: ________________________________________ 

My signature below indicates that all conditions and requirements listed above have been verified, met, and reviewed with all affected 
personnel prior to start of work. 

Supervisor Signature: __________________________________________Date/time: _________________________ 

Location of mustering point: ____________________________________Wind direction (current): _______________ 

GHD emergency contact (Name and verified phone number):  __________________________________________________ 

Supervisor signature documenting daily debrief has been completed: ____________________________________________ 

wyou 
11. ME 
: GHD 
ENVIRONMENT & PEOPLE 
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Job Safety Analysis (JSA) 

Land Surveying 

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work including, but not limited 
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must 
be performed and documented at the beginning of each workday. Stop, Think, Act, Review (STAR) must be used prior to any activity. All personnel must possess the 
appropriate training prior to initiating scheduled tasks. Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority 
(SWA). 

Date issued/revised: 12-1-18 Client: IPC/MIMC 

Project number: 11187072 Created 
by 

GHD Sim OPS Yes/No SSE on site? Yes/No 

Project address: 18003 Market St. Channelview, TX 

Specific task Land surveying 

Key equipment: Off-road vehicle; flag or paddle 

Task-specific training: Motor Vehicle Safety; Task-specific Training; Personal Protective Equipment; Utility/ATV Training (as necessary) 

Hard hat Gloves (ANSI/EN 388) Eye protections Fall protection  APR  Vest PPE clothing 

 Type I (top impact)  Chemical protective (i.e. nitrile)    ANSI/CSA safety 
glasses  

 Harness  Full face mask  Class II  Coveralls 

 Type II (side impact)  Level 1 light duty  Goggles/spoggles  Shock 
absorb lanyard 

 Half face mask  Class III  Fire retardant clothing 
(FRC) 

 Class E (standard)  Level 2 light duty with protection  Face shield   Lifeline  Anti-static  High viz clothing 

 Class G  Level 3 medium duty   Other* Cartridges  FRC  Long pants 

 Level 4 heavy duty  N95  Long sleeve shirts 

Foot protection  High viz Hearing protection Arc flash  P100  Paper tyvek 

 Industrial grade safety 
boot 

 Other*  NOT Required  Haz.cat 2  P95  Polyethyene  tyvek 

 Rubber boots 
(industrial grade) 

 Required  Haz cat 4  R95 Other * 

 Hip waders  Organic vapor 

*see key equipment  Specialty/other* 

n ... 

I I I I 

I I I I I I 
I I 

I I 

I I 
I I 

□ □ □ □ □ □ □ 

□ □ □ □ □ □ □ 

□ □ □ □ □ □ 
□ □ □ □ □ 

□ □ □ 
□ □ □ 

□ □ □ □ □ □ 

□ □ □ □ □ 

□ □ 
□ 
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Project development team 
Modified by Reviewed by Date 

Name Signature

Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

1 Mob equipment to surveying area with 
GHD vehicle: 
 Plan route of travel before leaving
 Review weather conditions and plan

accordingly
 Fasten seatbelt and obey all traffic

rules

 Lifting hazards 
 Manual material handling
 Back injury
 Pinch points
 Moving or flying projectiles

inside vehicle while
transporting equipment

 Slip/trip/fall hazards
 Biological hazards

 Reduce travel distance when there is a 
need to carry/lift materials. 

 Make sure grip is adequate; wear
leather/cotton gloves.

 Size up the load; if the object is too
large or odd shaped OR is in excess of
50 pounds (23 kg) then assistance
(mechanical or a buddy lift) will be
required.

 Lift with the legs (bend at the knees and
use the leg muscles) to protect the
lower back and keep lower back in a
neutral position.

 Avoid one-handed carrying if possible;
maintain awareness of footing.

 Review JSA and HASP – Revise JSA
as necessary “Dirty JSA”.

 Practice STAR.
 Properly secure all equipment inside the

vehicle.
 Use defensive driving techniques.
 Do not drive while fatigued.
 Park in a safe area; be aware of

surroundings.
 Inspect work area and note hazards

(mitigate if necessary).

Survey Team 

2 Note traffic flow (on-site and off-site 
vehicles and heavy equipment) 

 Struck by oncoming traffic 
 Slip/trip/fall hazards
 Biological hazards
 Threatening dogs

 Stage the GHD vehicle to aid in the 
protection of the survey crew if they 
need to set up a Temporary Traffic 
Control Zone (TTCZ). 

 Review JSA and HASP; document
accordingly.

 Practice STAR.

Survey Team 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

3 Develop the Temporary Traffic Control 
Plan (TTCP) and set up the Temporary 
Traffic Control Zone (TTCZ) as 
necessary 

 Struck by oncoming traffic 
 Slip/trip/fall
 Biological hazards
 Threatening dogs
 Lifting hazards
 Manual material handling
 Back safety
 Heat/cold stress

 Review the requirements of the TTCP 
ahead of time. 

 Make sure that all temporary traffic
control equipment (signs/cones/etc.) is
available.

 Carefully set up TTCZ using the buddy
system.

 Refer to step 1 and HASP for additional
lifting methods/information.

 Position GHD's truck with flashers on
for added protection.

 Follow heat/cold stress procedures
presented in the HASP.

 Review JSA and HASP.
 Practice STAR.

Survey Team 

4 General use of hand tools and surveying 
equipment (setup, staking, measuring, 
locating – these tasks could involve 
working on slopes or other uneven/rough 
terrain 

 Struck by oncoming traffic 
 Slip/trip/fall hazards
 Heavy lifting
 Biological hazards
 Threatening dogs
 Potential injuries from

misuse of tools or use of
tools in disrepair

 Wear ANSI Class II reflective safety 
vest, safety-toed boots, leather work 
gloves, and hard hat. 

 If it’s not safe then use SWA and review
work.

 Use buddy system and team lifting; do
not lift more than 40 pounds by yourself;
avoid excessive body twisting motions.

 Do not use old or faded PPE.
 Inspect tools – use the proper tool for

the task.
 Repair/replace tools as necessary.
 Store tools and equipment properly

after use.
 Practice STAR – review work area for

safer means to work.

Survey Team 
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Job steps(1) Task activity 
Potential hazard(s)(2)  
Include energy sources from 
hazard wheel - 

Corrective measure(s)(3) 
Person responsible 
(Print first and last 
names) 

Verified by 
(Print first and last 
names) 

5 Conduct survey activities – this work will 
involve: 
 traversing uneven or rough terrain –

inspect/review work area and path of
travel for hazards

 minor clearing activities during “line
clearing” – review weed/brush cutting
JSA; use and store machete properly

 Struck by oncoming traffic
 Slip/trip/fall hazards
 Biological hazards
 Pinch points
 Cuts/abrasions/slivers
 Threatening dogs
 Equipment damage

 Surveyor will enter roadway after
clearance from flagman.

 Surveyor will maintain contact with
flagman during survey.

 Make sure that proper PPE is being
worn.

 Review JSA and HASP.
 Practice STAR; if it’s not safe then use

SWA to review work.
 Inspect work area and note hazards

(use RCA to mitigate as necessary).
 Avoid climbing over fences and over

rough/uneven terrain as much as
possible.

 Avoid log/brush/rock piles.
 Use insect repellant as directed and if

necessary review PPE for
stinging/biting insects (mosquito nets,
face hoods, etc.).

 Wisk machete in front of you away from
body parts; keep in sheath when not in
use.

 Choose a safe path of travel; work
smart.

 Protect equipment during use and store
properly after use.

Survey Team 

6 Exit roadway and/or heavy equipment 
traffic pattern 

 Struck by oncoming traffic
 Slip/trip/fall
 Biological hazards
 Threatening dogs

 Surveyor should exit roadway first,
followed by flagman nearest oncoming
traffic (spotter).

 Review JSA and HASP.
 Practice STAR.

Survey Team 

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to:  Contact - victim is struck by or strikes an object;
Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or
stress/ergonomics/lifting techniques; Exposure - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.
Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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Site personnel participating in JSA review: 
I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I know 
I have the responsibility and obligation to STOP work with a Stop Work Authority (SWA) if conditions change and/or potential hazards have been identified. 

Name/Company Sign Date

SSE(s) on job:  ___________________________________ Assigned mentor:  _________________________________ 

Presenter signature: ________________________________ Date/time: ________________________________________ 

My signature below indicates that all conditions and requirements listed above have been verified, 
met, and reviewed with all affected personnel prior to start of work. 

Supervisor signature: __________________________________________ Date/time: _________________________  

Location of mustering point: ____________________________________ Wind direction (current): _______________ 

GHD emergency contact (Name and verified phone number):  __________________________________________________ 

Supervisor signature documenting daily debrief has been completed: ____________________________________________ 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

wvou 
1.1. ME 
: GHD 
ENVIRONMENT & PEOPLE 
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Safety Data Sheet 
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3 

Effective date: 12.08.2015 

I Trade Name: Alconox 

1 Identification of the substance/mixture and of the supplier 

1.1 Product identifier 

Trade Name: Alconox 
Synonyms: 
Product number: Alconox 

1.2 Application of the substance/ the mixture: Cleaning material/Detergent 

1.3 Details of the supplier of the Safety Data Sheet 

Manufacturer 
Alconox, Inc. 
30 Glenn Street 
White Plains, NY 10603 
1-914-948-4040 

Supplier 
Not Applicable 

Emergency telephone number: 
ChemTel Inc 
North America: 1-800-255-3924 
International: 01-813-248-0585 

12 Hazards identification 

2.1 Classification of the substance or mixture: 

Revision : 12.10.2015 

In compliance with EC regulation No. 1272/2008, 29CFR1910/1200 and GHS Rev. 3 and amendments. 

Hazard-determining components of labeling: 
Tetrasodium Pyrophosphate 
Sodium tripolyphosphate 
Sodium Alkylbenzene Sulfonate 

2.2 Label elements: 

Skin irritation, category 2. 
Eye irritation, category 2A. 

Hazard pictograms: 

Signal word: Warning 

Hazard statements: 
H315 Causes skin irritation. 
H319 Causes serious eye irritation. 

Precautionary statements: 
P264 Wash skin thoroughly after handling. 
P280 Wear protective gloves/protective clothing/eye protection/face protection. 
P302+P352 If on skin: Wash with soap and water. 
P305+P35l+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses if 
present and easy to do. Continue rinsing. 
P321 Specific treatment (see supplemental first aid instructions on this label). 
P332+P313 If skin irritation occurs: Get medical advice/attention. 
P362 Take off contaminated clothing and wash before reuse. 
P501 Dispose of contents and container as instructed in Section 13. 

Created by Global Safety Management, 1-813-435-5161 - www.GSMSDS.com 
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Safety Data Sheet 
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3 

Effective date: 12.08.2015 

I Trade Name: Alconox 

Revision : 12.10.2015 

Additional information: None. 

Hazard description 
Hazards Not Otherwise Classified (HNOC): None 

Information concerning particular hazards for humans and environment: 
The product has to be labelled due to the calculation procedure of the "General Classification guideline 
for preparations of the EU" in the latest valid version. 

Classification system: 
The classification is according to EC regulation No. 1272/2008, 29CFR1910/1200 and GHS Rev. 3 and 
amendments, and extended by company and literature data. The classification is in accordance with the 
latest editions of international substances lists, and is supplemented by information from technical 
literature and by information provided by the company. 

3 Composition/information on ingredients 

3.1 Chemical characterization : None 

3.2 Description : None 

3.3 Hazardous components (percentages by weight} 

Identification Chemical Name 

CAS number: Sodium tripolyphosphate 
7758-29-4 

CAS number: Sodium Alkylbenzene Sulfonate 
68081-81-2 

CAS number: Tetrasodium Pyrophosphate 
7722-88-5 

3.4 Additional Information: None. 

14 First aid measures 

4.1 Description of first aid measures 

General information: None. 

After inhalation: 
Maintain an unobstructed airway. 

Classification 

Skin lrrit. 2 ; H315 
Eye lrrit. 2; H319 

Acute Tox. 4; H303 
Skin lrrit. 2 ; H315 
Eye lrrit. 2; H319 

Skin lrrit. 2 ; H315 
Eye lrrit. 2; H319 

Loosen clothing as necessary and position individual in a comfortable position. 

After skin contact: 
Wash affected area with soap and water. 
Seek medical attention if symptoms develop or persist. 

After eye contact: 
Rinse/flush exposed eye(s) gently using water for 15-20 minutes. 
Remove contact lens(es) if able to do so during rinsing. 
Seek medical attention if irritation persists or if concerned. 

After swallowing: 
Rinse mouth thoroughly. 
Seek medical attention if irritation, discomfort, or vomiting persists. 

Created by Global Safety Management, 1-813-435-5161 - www.GSMSDS.com 

Wt.% 

12-28 

8-22 

2-16 



Page 3 of 9 

Safety Data Sheet 
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3 

Effective date: 12.08.2015 

I Trade Name: Alconox 

Revision : 12.10.2015 

4.2 Most important symptoms and effects, both acute and delayed 

None 

4.3 Indication of any immediate medical attention and special treatment needed: 

No additional information. 

Is Firefighting measures 

5.1 Extinguishing media 

Suitable extinguishing agents: 
Use appropriate fire suppression agents for adjacent combustible materials or sources of ignition. 

For safety reasons unsuitable extinguishing agents : None 

5.2 Special hazards arising from the substance or mixture : 
Thermal decomposition can lead to release of irritating gases and vapors. 

5.3 Advice for firefighters 

Protective equipment: 
Wear protective eye wear, gloves and clothing. 
Refer to Section 8. 

5.4 Additional information : 
Avoid inhaling gases, fumes, dust, mist, vapor and aerosols. 
Avoid contact with skin, eyes and clothing. 

16 Accidental release measures 

6.1 Personal precautions, protective equipment and emergency procedures : 
Ensure adequate ventilation . 
Ensure air handling systems are operational. 

6,2 Environmental precautions : 
Should not be released into the environment. 
Prevent from reaching drains, sewer or waterway. 

6.3 Methods and material for containment and cleaning up : 
Wear protective eye wear, gloves and clothing. 

6.4 Reference to other sections : None 

J1 Handling and storage 

7.1 Precautions for safe handling: 
Avoid breathing mist or vapor. 
Do not eat, drink, smoke or use personal products when handling chemical substances. 

7 .2 Conditions for safe storage, including any incompatibilities : 
Store in a cool, well-ventilated area. 

7.3 Specific end use(s): 

No additional information. 

Created by Global Safety Management, 1-813-435-5161 - www.GSMSDS.com 
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Safety Data Sheet 
according to 1907 /2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3 

Effective date: 12.08.2015 

I Trade Name: Alconox 

8 Exposure controls/personal protection 

• 
8.1 Control parameters : 

7722-88-5, Tetrasodium Pyrophosphate, OSHA TWA 5 mg/m3. 

8.2 Exposure controls 

Appropriate engineering controls: 

Revision : 12.10.2015 

Emergency eye wash fountains and safety showers should be avai lable in the immediate vicinity of use 

or handling. 

Respiratory protection: 
Not needed under normal conditions. 

Protection of skin: 
Select glove material impermeable and resistant to the substance. 

Eye protection: 
Safety goggles or glasses, or appropriate eye protection. 

General hygienic measures: 
Wash hands before breaks and at the end of work. 
Avoid contact with skin, eyes and clothing. 

19 Physical and chemical properties 

Appearance (physical White and cream colored Explosion limit lower: 
state, color): flakes - powder Explosion limit upper: 

Odor: 
Not determined or not Vapor pressure at 20°c: 
available. 

Odor threshold: Not determined or not Vapor density: 
available. 

pH-value: 9.5 (aqueous solution) Relative density: 

Melting/Freezing point: 
Not determined or not Solubilities: 
available. 

Boiling point/Boiling Not determined or not Partition coefficient (n-
range: avai lable. octanol/water): 

Flash point (closed cup): 
Not determined or not Auto/Self-ignition 
available. temperature: 

Evaporation rate: 
Not determined or not Decomposition 
available. temperature: 

Not determined or not 
available. 
Not determined or not 
available. 

Not determined or not 
available. 

Not determined or not 
available. 

Not determined or not 
available. 

Not determined or not 
avai lable. 

Not determined or not 
available. 

Not determined or not 
available. 

Not determined or not 
available. 

Created by Global Safety Management, 1-813-435-5161- www.GSMSDS.com 
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Safety Data Sheet 
according to 1907 /2006/EC (REACH). 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3 

Effective date: 12.08.2015 

I Trade Name: Alconox 

Revision : 12.10.2015 

Flammability (solid, Not determined or not Viscosity: 
gaseous): available. 

Density at 20°C: Not determined or not available. 

I 10 Stability and reactivity 

10.1 Reactivity : None 

10.2 Chemical stability : None 

10.3 Possibility hazardous reactions : None 

10.4 Conditions to avoid : None 

10.5 Incompatible materials : None 

10.6 Hazardous decomposition products : None 

I 11 Toxicological information 

11.1 Information on toxicological effects : 

Acute Toxicity: 

Oral: 

: LD50 > 5000 mg/kg oral rat - Product . 

Chronic Toxicity: No additional information. 

Skin corrosion/irritation: 

Sodium Alkylbenzene Sulfonate: Causes skin irritation .. 

Serious eye damage/irritation: 

Sodium Alkylbenzene Sulfonate: Causes serious eye irritation . 

Tetrasodium Pyrophosphate: Rabbit - Risk of serious damage to eyes . 

Respiratory or skin sensitization: No additional information. 

Carcinogenicity: No additional information. 

a. Kinematic: Not 
determined or not 
available. 
b. Dynamic: Not 
determined or not 
available. 

IARC (International Agency for Research on Cancer): None of the ingredients are listed. 

NTP (National Toxicology Program): None of the ingredients are listed. 

Germ cell mutagenicity: No additional information. 

Reproductive toxicity: No additional information. 

STOT-single and repeated exposure: No additional information. 

Additional toxicological information: No additional information. 

I 12 Ecological information 

Created by Global Safety Management, 1-813-435-5161 - www.GSMSDS.com 
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Safety Data Sheet 
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3 

Effective date: 12.08.2015 

I Trade Name: Alconox 

Revision : 12.10.2015 

12.1 Toxicity: 

Sodium Alkylbenzene Sulfonate: Fish, LCSO 1.67 mg/I, 96 hours. 
Sodium Alkylbenzene Sulfonate: Aquatic invertebrates, ECSO Daphnia 2.4 mg/I, 48 hours. 
Sodium Alkylbenzene Sulfonate: Aquatic Plants, ECSO Algae 29 mg/I, 96 hours. 
Tetrasodium Pyrophosphate: Fish, LCSO - other fish - 1,380 mg/I - 96 h. 
Tetrasodium Pyrophosphate: Aquatic invertebrates, ECSO - Daphnia magna (Water flea) - 391 mg/I - 48 

h. 

12.2 Persistence and degrada!>ility: No additional information. 

12.3 Bioaccumulative potential: No additional information. 

12.4 Mobility in soil: No additional information. 

General notes: No additional information. 

12.5 Results of PBT and vPvB assessment: 

PBT: No additional information. 

vPvB: No additional information. 

12.6 Other adverse effects: No additional information. 

I 13 Disposal considerations 

13.1 Waste treatment methods (consult local, regional and national authorities for proper disposal) 

Relevant Information: 

It is the responsibility of the waste generator to properly characterize all waste materials according to 
applicable regulatory entities. (US 40CFR262.11). 

I 14 Transport information 

14.1 UN Number: None 

ADR, AON, DOT, IMDG, IATA 

14.2 UN Proper shipping name: None 

ADR, AON, DOT, IMDG, IATA 

14.3 Transport hazard classes: 
ADR, AON, DOT, IMDG, IATA 

Class: None 
Label: None 
LTD. QTY: None 

~---- -- ----------------------------------- - ----
US DOT 
Limited Quantity Exception: 

Bulk: 
RQ (if applicable): None 
Proper shipping Name: None 
Hazard Class: None 
Packing Group: None 
Marine Pollutant (if applicable): No 
additional information. 

None 

Non Bulk: 
RQ (if applicable): None 
Proper shipping Name: None 
Hazard Class: None 
Packing Group: None 
Marine Pollutant (if applicable): No 
additional information. 

Created by Global Safety Management, 1-813-435-5161 - www.GSMSDS.com 
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Safety Data Sheet 
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3 

Effective date: 12.08.2015 

I Trade Name: Alconox 

Revision : 12.10.2015 

Comments: None Comments: None 

14.4 Packing group: None 
ADR, AON, DOT, IMDG, IATA 

14.5 Environmental hazards : None 

14.6 Special precautions for user: None 

Danger code (Kemler): None 
EMS number: None 
Segregation groups: None 

14.7 Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code: Not applicable. 

14.8 Transport/Additional information: 

Transport category: None 

Tunnel restriction code: None 
UN "Model Regulation": None 

I 15 Regulatory information 

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture. 

North American 

SARA 

Section 313 (specific toxic chemical listings): None of the ingredients are listed. 
Section 302 (extremely hazardous substances): None of the ingredients are listed. 

CERCLA (Comprehensive Environmental Response, Clean up and Liability Act) Reportable 

Spill Quantity: None of the ingredients are listed. 

TSCA (Toxic Substances Control Act): 

Inventory: All ingredients are listed. 
Rules and Orders: Not applicable. 

Proposition 65 (California): 

Chemicals known to cause cancer: None of the ingredients are listed. 

Chemicals known to cause reproductive toxicity for females: None of the ingredients are 

listed. 

Chemicals known to cause reproductive toxicity for males: None of the ingredients are listed. 

Chemicals known to cause developmental toxicity: None of the ingredients are listed. 

Canadian 

Canadian Domestic Substances List (DSL): 
All ingredients are listed. 

EU 

REACH Article 57 (SVHC): None of the ingredients are listed. 

Created by Global Safety Management, 1-813-435-5161 - www.GSMSDS.com 
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Safety Data Sheet 
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3 

Effective date: 12.08.2015 

I Trade Name: Alconox 

Revision : 12.10.2015 

I Germany MAK: Not classified. 

Asia Pacific 

Australia 

Australian Inventory of Chemical Substances (AICS): All ingredients are listed . 

China 

Inventory of Existing Chemical Substances in China (IECSC): All ingredients are listed. 

Japan 

Inventory of Existing and New Chemical Substances (ENCS): All ingredients are listed. 

Korea 

Existing Chemicals List (ECL): All ingredients are listed. 

New Zealand 

New Zealand Inventory of Chemicals (NZOIC): All ingredients are listed. 

Philippines 

Philippine Inventory of Chemicals and Chemical Substances (PICCS): All ingredients are listed. 

Taiwan 

Taiwan Chemical Substance Inventory (TSCI): All ingredients are listed. 

I 16 Other information 

Abbreviations and Acronyms: None 

Summary of Phrases 

Hazard statements: 
H315 Causes skin irritation. 
H319 Causes serious eye irritation. 

Precautionary statements: 
P264 Wash skin thoroughly after handling. 
P280 Wear protective gloves/protective clothing/eye protection/face protection. 
P302+P352 If on skin: Wash with soap and water. 
P305+P35l+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses if 
present and easy to do. Continue rinsing . 
P321 Specific treatment (see supplemental first aid instructions on this label). 
P332+ P313 If skin irritation occurs: Get medical advice/attention. 
P362 Take off contaminated clothing and wash before reuse. 
PS0l Dispose of contents and container as instructed in Section 13. 

Manufacturer Statement: 

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and 
belief at the date of its publication. The information given is designed only as guidance for safe handling, 
use, processing, storage, transportation, disposal and release and is not to be considered a warranty or 
quality specification. The information relates only to the specific material designated and may not be valid 
for such material used in combination with any other materials or in any process, unless specified in the 
text. 

NFPA: 1-0-0 

Created by Global Safety Management, 1-813-435-5161 - www.GSMSDS.com 
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Safety Data Sheet 
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev, 3 
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SAFETY DATA SHEET

SECTION 1  PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT 
Product Name:    NO. 2 DIESEL FUEL 
Product Description:   Hydrocarbons and Additives 
Product Code:     123455-22,   123455-29,   152017-00 
Intended Use:    Diesel engine fuel, Heating Oil 

COMPANY IDENTIFICATION 
Supplier: EXXON MOBIL CORPORATION 

 22777 Springwoods Village Parkway 
Spring, TX  77389     USA

 24 Hour Health Emergency  609-737-4411
 Transportation Emergency Phone 800-424-9300 or 703-527-3887 CHEMTREC
 Product Technical Information 800-662-4525
 MSDS Internet Address www.exxon.com, www.mobil.com

 SECTION 2  HAZARDS IDENTIFICATION 

This material is hazardous according to regulatory guidelines (see (M)SDS Section 15). 

CLASSIFICATION:  

Flammable liquid: Category 3.   
Acute inhalation toxicant: Category 4.  Skin irritation: Category 2.  Carcinogen: Category 2.  Specific target organ 
toxicant (repeated exposure): Category 2.  Aspiration toxicant: Category 1.   

LABEL: 
Pictogram: 

Signal Word:  Danger 

Hazard Statements: 
H226:  Flammable liquid and vapor.  H304:  May be fatal if swallowed and enters airways.  H315:  Causes skin irritation. 
H332:  Harmful if inhaled.  H351:  Suspected of causing cancer.   H373:  May cause damage to organs through 
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prolonged or repeated exposure. Bone marrow, Liver, Thymus 

Precautionary Statements: 
P101:  If medical advice is needed, have product container or label at hand.  P102:  Keep out of reach of children.  
P103:  Read label before use.P201:  Obtain special instructions before use.  P202:  Do not handle until all safety 
precautions have been read and understood.  P210:  Keep away from heat/sparks/open flames/hot surfaces. -- No 
smoking.  P233:  Keep container tightly closed.  P240:  Ground / bond container and receiving equipment.  P241:  Use 
explosion-proof electrical, ventilating, and lighting equipment.  P242:  Use only non-sparking tools.  P243:  Take 
precautionary measures against static discharge.  P260:  Do not breathe mist / vapours.  P264:  Wash skin thoroughly 
after handling.  P271:  Use only outdoors or in a well-ventilated area.  P273:  Avoid release to the environment.  P280:  
Wear protective gloves/protective clothing/eye protection/face protection.P301 + P310:  IF SWALLOWED:  Immediately 
call a POISON CENTER or doctor/physician.  P302 + P352:  IF ON SKIN:  Wash with plenty of soap and water.  P304 + 
P340:  IF INHALED:  Remove person to fresh air and keep comfortable for breathing.  P308 + P313:  IF exposed or 
concerned:  Get medical advice/ attention.  P312:  Call a POISON CENTER or doctor/physician if you feel unwell.  
P331:  Do NOT induce vomiting.  P332 + P313:  If skin irritation occurs:  Get medical advice/ attention.  P362 + P364:  
Take off contaminated clothing and wash it before reuse.  P370 + P378:  In case of fire:  Use water fog, foam, dry 
chemical or carbon dioxide (CO2) to extinguish.  P391:  Collect spillage.P403 + P235:  Store in a well-ventilated place. 
Keep cool.  P405:  Store locked up.P501:  Dispose of contents and container in accordance with local regulations. 

Contains: DIESEL OIL..C9-20 

Other hazard information: 

HAZARD NOT OTHERWISE CLASSIFIED (HNOC):  None as defined under 29 CFR 1910.1200. 

PHYSICAL / CHEMICAL HAZARDS 
 Material can accumulate static charges which may cause an ignition.  Material can release vapors that readily 
form flammable mixtures.  Vapor accumulation could flash and/or explode if ignited. 

HEALTH HAZARDS 
 May cause central nervous system depression.  High-pressure injection under skin may cause serious 
damage.  Under conditions of poor personal hygiene and prolonged repeated contact, some polycyclic aromatic 
compounds (PACs) have been suspected as a cause of skin cancer in humans.  May be irritating to the eyes, 
nose, throat, and lungs. 

ENVIRONMENTAL HAZARDS 
Expected to be toxic to aquatic organisms. May cause long-term adverse effects in the aquatic environment.  

 NFPA Hazard ID: Health:    2 Flammability:   2 Reactivity:   0 
 HMIS Hazard ID:  Health:    2* Flammability:   2 Reactivity:   0 

NOTE:   This material should not be used for any other purpose than the intended use in Section 1 without expert 
advice. Health studies have shown that chemical exposure may cause potential human health risks which may vary 
from person to person.  

SECTION 3  COMPOSITION / INFORMATION ON INGREDIENTS 

This material is defined as a mixture. 
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Hazardous Substance(s) or Complex Substance(s) required for disclosure 

 Name  CAS#  Concentration* GHS Hazard Codes

DIESEL OIL..C9-20  68334-30-5  80 - > 99%  H226, H304, H332, 
H351, H315, H373, 
H401, H411 

Hazardous Constituent(s) Contained in Complex Substance(s) required for disclosure 

 Name  CAS# Concentration* GHS Hazard Codes

ETHYL BENZENE 100-41-4  0.1 - 1%  H225, H332, H373, 
H401, H412

NAPHTHALENE 91-20-3  0.1 - 1%  H302, H351, H400(M 
factor 1), H410(M factor 
1) 

* All concentrations are percent by weight unless material is a gas.  Gas concentrations are in percent by volume.

NOTE:  Composition may contain up to 0.5% performance additives and / or dyes. 

As per paragraph (i) of 29 CFR 1910.1200, formulation is considered a trade secret and specific chemical identity and 
exact percentage (concentration) of composition may have been withheld.  Specific chemical identity and exact 
percentage composition will be provided to health professionals, employees, or designated representatives in 
accordance with applicable provisions of paragraph (i). 

 SECTION 4 FIRST AID MEASURES 

INHALATION 
Remove from further exposure.  For those providing assistance, avoid exposure to yourself or others.  Use 
adequate respiratory protection.  If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek 
immediate medical assistance.  If breathing has stopped, assist ventilation with a mechanical device or use 
mouth-to-mouth resuscitation. 

SKIN CONTACT 
Remove contaminated clothing.  Dry wipe exposed skin and cleanse with waterless hand cleaner and follow by 
washing thoroughly with soap and water.  For those providing assistance, avoid further skin contact to yourself 
or others.  Wear impervious gloves.  Launder contaminated clothing separately before reuse.  Discard 
contaminated articles that cannot be laundered.  If product is injected into or under the skin, or into any part of 
the body, regardless of the appearance of the wound or its size, the individual should be evaluated immediately 
by a physician as a surgical emergency. Even though initial symptoms from high pressure injection may be 
minimal or absent, early surgical treatment within the first few hours may significantly reduce the ultimate extent 
of injury. 

EYE CONTACT 
Flush thoroughly with water.  If irritation occurs, get medical assistance. 

INGESTION 
Seek immediate medical attention.  Do not induce vomiting. 

NOTE TO PHYSICIAN 
If ingested, material may be aspirated into the lungs and cause chemical pneumonitis.  Treat appropriately. 

PRE-EXISTING MEDICAL CONDITIONS WHICH MAY BE AGGRAVATED BY EXPOSURE 
Contains hydrocarbon solvent/petroleum hydrocarbons;  skin contact may aggravate an existing dermatitis. 
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SECTION 5 FIRE FIGHTING MEASURES 

EXTINGUISHING MEDIA 
Appropriate Extinguishing Media:  Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish 
flames. 

Inappropriate Extinguishing Media:  Straight Streams of Water 

FIRE FIGHTING 
Fire Fighting Instructions:  Flammable.  Evacuate area.  Prevent runoff from fire control or dilution from 
entering streams, sewers, or drinking water supply.  Firefighters should use standard protective equipment and 
in enclosed spaces, self-contained breathing apparatus (SCBA).  Use water spray to cool fire exposed surfaces 
and to protect personnel.  

Unusual Fire Hazards:  Vapors are flammable and heavier than air.  Vapors may travel across the ground and 
reach remote ignition sources causing a flashback fire danger.  Hazardous material. Firefighters should 
consider protective equipment indicated in Section 8. 

Hazardous Combustion Products:   Aldehydes, Incomplete combustion products, Oxides of carbon, Smoke, 
Fume, Sulfur oxides 

FLAMMABILITY PROPERTIES 
Flash Point [Method]:  >38°C  (100°F)  [ASTM D-93] 
Flammable Limits (Approximate volume % in air):   LEL:  0.6     UEL: 7.0 
Autoignition Temperature:   >200°C  (392°F) 

 SECTION 6 ACCIDENTAL RELEASE MEASURES 

NOTIFICATION PROCEDURES 
In the event of a spill or accidental release, notify relevant authorities in accordance with all applicable 
regulations. US regulations  require reporting releases of this material to the environment which exceed the 
applicable reportable quantity or oil spills which could reach any waterway including intermittent dry creeks. The 
National Response Center can be reached at (800)424-8802. 

PROTECTIVE MEASURES 
Avoid contact with spilled material.  Warn or evacuate occupants in surrounding and downwind areas if required 
due to toxicity or flammability of the material.  See Section 5 for fire fighting information.  See the Hazard 
Identification Section for Significant Hazards.  See Section 4 for First Aid Advice.  See Section 8 for advice on 
the minimum requirements for personal protective equipment. Additional protective measures may be 
necessary, depending on the specific circumstances and/or the expert judgment of the emergency responders. 

For emergency responders:  Respiratory protection: half-face or full-face respirator with filter(s) for organic 
vapor and, when applicable, H2S, or Self Contained Breathing Apparatus (SCBA) can be used depending on 
the size of spill and potential level of exposure.  If the exposure cannot be completely characterized or an 
oxygen deficient atmosphere is possible or anticipated, SCBA is recommended.  Work gloves that are resistant 
to aromatic hydrocarbons are recommended.  Note: gloves made of polyvinyl acetate (PVA) are not water-
resistant and are not suitable for emergency use.  Chemical goggles are recommended if splashes or contact 
with eyes is possible.  Small spills: normal antistatic work clothes are usually adequate.  Large spills: full body 
suit of chemical resistant, antistatic material is recommended. 
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SPILL MANAGEMENT 
Land Spill:  Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area).  Stop leak if 
you can do it without risk.  All equipment used when handling the product must be grounded.  Do not touch or 
walk through spilled material.  Prevent entry into waterways, sewer, basements or confined areas.  A vapor 
suppressing foam may be used to reduce vapors.  Use clean non-sparking tools to collect absorbed material.  
Absorb or cover with dry earth, sand or other non-combustible material and transfer to containers.  Large Spills:  
Water spray may reduce vapor; but may not prevent ignition in closed spaces. 

Water Spill:  Stop leak if you can do it without risk.  Eliminate sources of ignition.  Warn other shipping.  If the 
Flash Point exceeds the Ambient Temperature by 10 degrees C or more, use containment booms and remove 
from the surface by skimming or with suitable absorbents when conditions permit.  If the Flash Point does not 
exceed the Ambient Air Temperature by at least 10C, use booms as a barrier to protect shorelines and allow 
material to evaporate.  Seek the advice of a specialist before using dispersants. 

Water spill and land spill recommendations are based on the most likely spill scenario for this material; 
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction 
and speed may greatly influence the appropriate action to be taken.  For this reason, local experts should be 
consulted.  Note:  Local regulations may prescribe or limit action to be taken. 

ENVIRONMENTAL PRECAUTIONS 
Large Spills:  Dike far ahead of liquid spill for later recovery and disposal.  Prevent entry into waterways, 
sewers, basements or confined areas. 

 SECTION 7 HANDLING AND STORAGE 

HANDLING 
Avoid all personal contact.  Do not siphon by mouth. Do not use as a cleaning solvent or other non-motor fuel 
uses.  For use as a motor fuel only.  It is dangerous and/or unlawful to put fuel into unapproved containers. Do 
not fill container while it is in or on a vehicle. Static electricity may ignite vapors and cause fire. Place container 
on ground when filling and keep nozzle in contact with container.  Do not use electronic devices (including but 
not limited to cellular phones, computers, calculators, pagers or other electronic devices, etc.) in or around any 
fueling operation or storage area unless the devices are certified intrinsically safe by an approved national 
testing agency and to the safety standards required by national and/or local laws and regulations.  Prevent 
small spills and leakage to avoid slip hazard. Material can accumulate static charges which may cause an 
electrical spark (ignition source).  Use proper bonding and/or ground procedures.  However, bonding and 
grounds may not eliminate the hazard from static accumulation.  Consult local applicable standards for 
guidance.  Additional references include American Petroleum Institute 2003 (Protection Against Ignitions Arising 
out of Static, Lightning and Stray Currents) or National Fire Protection Agency 77 (Recommended Practice on 
Static Electricity) or CENELEC CLC/TR 50404 (Electrostatics - Code of practice for the avoidance of hazards 
due to static electricity).     

Static Accumulator:   This material is a static accumulator.  A liquid is typically considered a nonconductive, 
static accumulator if its conductivity is below 100 pS/m (100x10E-12 Siemens per meter) and is considered a 
semiconductive, static accumulator if its conductivity is below 10,000 pS/m.  Whether a liquid is nonconductive 
or semiconductive, the precautions are the same.  A number of factors, for example liquid temperature, 
presence of contaminants, anti-static additives and filtration can greatly influence the conductivity of a liquid. 

STORAGE 
The  type of container used to store the material may affect static accumulation and dissipation.  Keep container 
closed. Handle containers with care. Open slowly in order to control possible pressure release.  Store in a cool, 
well-ventilated area.  Storage containers should be grounded and bonded.  Fixed storage containers, transfer 
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containers and associated equipment should be grounded and bonded to prevent accumulation of static charge. 
Keep away from incompatible materials.      

 SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION 

EXPOSURE LIMIT VALUES 

Exposure limits/standards (Note: Exposure limits are not additive) 

 Substance Name Form Limit / Standard NOTE Source

DIESEL OIL..C9-20 Stable 
Aerosol. 

TWA 5 mg/m3 Skin ExxonMobil

DIESEL OIL..C9-20 Vapor. TWA 200 mg/m3 Skin ExxonMobil

DIESEL OIL..C9-20 [total hydrocarb, 
vapor&aerosol]

Inhalable 
fraction and 
vapor

TWA 100 mg/m3 Skin ACGIH

ETHYL BENZENE TWA 435 mg/m3 100 ppm N/A OSHA Z1

ETHYL BENZENE TWA 20 ppm N/A ACGIH

NAPHTHALENE TWA 50 mg/m3 10 ppm N/A OSHA Z1

NAPHTHALENE TWA 10 ppm Skin ACGIH

NOTE: Limits/standards shown for guidance only.  Follow applicable regulations. 

Biological limits 

Substance Specimen Sampling Time Limit Determinant Source

ETHYL BENZENE Creatinine in 
urine 

End of shift 0.15 g/g Sum of mandelic acid 
and phenylglyoxylic acid 

ACGIH BELs 
(BEIs) 

NAPHTHALENE No Biological 
Specimen 
provided 

End of shift Not 
Assigned

1-Naphthol, with
hydrolysis + 2-Naphthol,
with hydrolysis

ACGIH BELs 
(BEIs)

ENGINEERING CONTROLS 

The level of protection and types of controls necessary will vary depending upon potential exposure conditions. 
Control measures to consider: 

 Use explosion-proof ventilation equipment to stay below exposure limits. 

PERSONAL PROTECTION 

Personal protective equipment selections vary based on potential exposure conditions such as applications, 
handling practices, concentration and ventilation.  Information on the selection of protective equipment for use 
with this material, as provided below, is based upon intended, normal usage.  

Respiratory Protection:   If engineering controls do not maintain airborne contaminant concentrations at a 
level which is adequate to protect worker health, an approved respirator may be appropriate.  Respirator 
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable.  Types of 
respirators to be considered for this material include: 

EJf<.onMobil 



 Product Name:   NO. 2 DIESEL FUEL 

 Revision Date:  28 Nov 2017 

 Page 7 of 14  

______________________________________________________________________________________________________________________ 

 Half-face filter respirator 

For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure mode. 
Supplied air respirators with an escape bottle may be appropriate when oxygen levels are inadequate, 
gas/vapor warning properties are poor, or if air purifying filter capacity/rating may be exceeded. 

Hand Protection:   Any specific glove information provided is based on published literature and glove 
manufacturer data.  Glove suitability and breakthrough time will differ depending on the specific use conditions. 
Contact the glove manufacturer for specific advice on glove selection and breakthrough times for your use 
conditions. Inspect and replace worn or damaged gloves. The types of gloves to be considered for this material 
include: 

 Chemical resistant gloves are recommended. If contact with forearms is likely wear gauntlet style 
gloves. 

Eye Protection:   If contact with material is likely, chemical goggles are recommended. 

Skin and Body Protection:    Any specific clothing information provided is based on published literature or 
manufacturer data.  The types of clothing to be considered for this material include: 

 Chemical/oil resistant clothing is recommended. 

Specific Hygiene Measures:   Always observe good personal hygiene measures, such as washing after 
handling the material and before eating, drinking, and/or smoking.  Routinely wash work clothing and protective 
equipment to remove contaminants.  Discard contaminated clothing and footwear that cannot be cleaned. 
Practice good housekeeping. 

ENVIRONMENTAL CONTROLS 

 Comply with applicable environmental regulations limiting discharge to air, water and 
soil. Protect the environment by applying appropriate control measures to prevent or limit 
emissions. 

SECTION 9  PHYSICAL AND CHEMICAL PROPERTIES 

Note:  Physical and chemical properties are provided for safety, health and environmental considerations only 
and may not fully represent product specifications.  Contact the Supplier for additional information. 

GENERAL INFORMATION 

Physical State:    Liquid  
Color:   Clear (May Be Dyed) 
Odor:   Petroleum/Solvent 
Odor Threshold:   N/D 

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION 

Relative Density (at 15 °C):    0.81 -  0.87    
Density (at 15 ºC):   810 kg/m³ (6.76 lbs/gal, 0.81 kg/dm³) - 876 kg/m³ (7.31 lbs/gal, 0.88 kg/dm³) 
Flammability (Solid, Gas):  N/A 
Flash Point [Method]:     >38°C  (100°F)  [ASTM D-93] 
Flammable Limits (Approximate volume % in air):   LEL:  0.6     UEL: 7.0   
Autoignition Temperature:   >200°C  (392°F) 
Boiling Point / Range:    145°C (293°F) -  370°C (698°F) 
Decomposition Temperature:  N/D 
Vapor Density (Air = 1):   > 2 at 101 kPa 
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Vapor Pressure:    0.067 kPa (0.5 mm Hg) at 20 °C 

Evaporation Rate (n-butyl acetate = 1):   N/D 

pH:   N/A 

Log Pow (n-Octanol/Water Partition Coefficient):   > 3.5 
Solubility in Water:   Negligible 

Viscosity:   1.7 cSt (1.7 mm2/sec) at 40 °C - 4.1 cSt  (4.1 mm2/sec) at 40 °C 
Oxidizing Properties:  See Hazards Identification Section. 

OTHER INFORMATION 

Freezing Point:   N/D 
Melting Point:   N/A 
Pour Point:     < -6°C  (21°F)

 SECTION 10  STABILITY AND REACTIVITY 

REACTIVITY: See sub-sections below. 

STABILITY:  Material is stable under normal conditions. 

CONDITIONS TO AVOID:  Avoid heat, sparks, open flames and other ignition sources. 

MATERIALS TO AVOID:   Halogens,  Strong Acids, Strong Bases,  Strong oxidizers 

HAZARDOUS DECOMPOSITION PRODUCTS:  Material does not decompose at ambient temperatures. 

POSSIBILITY OF HAZARDOUS REACTIONS:  Hazardous polymerization will not occur. 

SECTION 11  TOXICOLOGICAL INFORMATION 

INFORMATION ON TOXICOLOGICAL EFFECTS 

Hazard Class  Conclusion / Remarks 
Inhalation

Acute Toxicity: (Rat)  4 hour(s) LC50 4100 
mg/m3 (Vapor and aerosol) 

Moderately toxic. Based on test data for structurally similar 
materials. Test(s) equivalent or similar to OECD Guideline  403 

Irritation: No end point data for material. Elevated temperatures or mechanical action may form vapors, 
mist, or fumes which may be irritating to the eyes, nose, throat, or 
lungs. 

Ingestion

Acute Toxicity (Rat): LD50 > 5000 mg/kg Minimally Toxic. Based on test data for structurally similar 
materials. Test(s) equivalent or similar to OECD Guideline  401 

Skin

Acute Toxicity (Rabbit): LD50 > 5000 mg/kg Minimally Toxic. Based on test data for structurally similar 
materials. Test(s) equivalent or similar to OECD Guideline  434 

Skin Corrosion/Irritation (Rabbit): Data 
available.

Irritating to the skin. Based on test data for structurally similar 
materials. Test(s) equivalent or similar to OECD Guideline  404

Eye 

Serious Eye Damage/Irritation (Rabbit): Data 
available.

May cause mild, short-lasting discomfort to eyes. Based on test 
data for structurally similar materials. Test(s) equivalent or similar 
to OECD Guideline  405

Sensitization 
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Respiratory Sensitization: No end point data 
for material.

Not expected to be a respiratory sensitizer.

Skin Sensitization: Data available. Not expected to be a skin sensitizer. Based on test data for 
structurally similar materials. Test(s) equivalent or similar to OECD 
Guideline  406

Aspiration: Data available. May be fatal if swallowed and enters airways.  Based on physico-
chemical properties of the material. 

Germ Cell Mutagenicity: Data available. Not expected to be a germ cell mutagen. Based on test data for 
structurally similar materials. Test(s) equivalent or similar to OECD 
Guideline  471  475 

Carcinogenicity: Data available. Caused cancer in laboratory animals, but the relevance to humans 
is uncertain. Based on test data for structurally similar materials. 
Test(s) equivalent or similar to OECD Guideline  451 

Reproductive Toxicity: Data available. Not expected to be a reproductive toxicant. Test(s) equivalent or 
similar to OECD Guideline  414

Lactation: No end point data for material. Not expected to cause harm to breast-fed children.

Specific Target Organ Toxicity (STOT)

Single Exposure: No end point data for 
material. 

Not expected to cause organ damage from a single exposure.

Repeated Exposure: Data available. Concentrated, prolonged or deliberate exposure may cause organ 
damage. Based on test data for structurally similar materials. 
Test(s) equivalent or similar to OECD Guideline  410  413 

TOXICITY FOR SUBSTANCES 

NAME ACUTE TOXICITY

ETHYL BENZENE Inhalation Lethality: 4 hour(s) LC50 17.8 mg/l (Vapor) (Rat); Oral 
Lethality: LD50 3.5 g/kg (Rat) 

NAPHTHALENE Inhalation Lethality: 4 hour(s) LC50 > 0.4 mg/l (Max attainable 
vapor conc.) (Rat); Oral Lethality: LD50 533 mg/kg (Mouse) 

OTHER INFORMATION 
  For the product itself:  

   Target Organs Repeated Exposure: Bone marrow, Liver, Thymus 

Vapor concentrations above recommended exposure levels are irritating to the eyes and the respiratory tract, may 
cause headaches and dizziness, are anesthetic and may have other central nervous system effects. 
  Small amounts of liquid aspirated into the lungs during ingestion or from vomiting may cause chemical pneumonitis or 
pulmonary edema. 
Diesel fuel:  Caused cancer  in animal tests. Caused mutations in vitro.  Repeated dermal exposures to high 
concentrations in test animals resulted in  reduced litter size and litter weight, and increased fetal resorptions at 
maternally toxic doses. Dermal exposure to high concentrations resulted in severe skin irritation with weight loss and 
some mortality. Inhalation exposure to high concentrations resulted in respiratory tract irritation, lung 
changes/infiltration/accumulation, and reduction in lung function.  
  Diesel exhaust fumes:  Carcinogenic in animal tests. Inhalation exposures to exhaust for 2 years in test animals 
resulted in lung tumors and lymphoma. Extract of particulate produced skin tumors in test animals.  Caused mutations in 
vitro. 

Contains: 
NAPHTHALENE:  Exposure to high concentrations of naphthalene may cause destruction of red blood cells, anemia, 
and cataracts. Naphthalene caused cancer in laboratory animal studies, but the relevance of these findings to humans 
is uncertain. 
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  ETHYLBENZENE:  Caused cancer in laboratory animal studies. The relevance of these findings to humans is 
uncertain. 

The following ingredients are cited on the lists below: 

 Chemical Name  CAS Number  List Citations 
 ETHYL BENZENE 100-41-4  5 
 NAPHTHALENE 91-20-3  2, 5 

--REGULATORY LISTS SEARCHED-- 
 1 = NTP CARC  3 = IARC 1  5 = IARC 2B 
 2 = NTP SUS  4 = IARC 2A  6 = OSHA CARC 

 SECTION 12  ECOLOGICAL INFORMATION 

The information given is based on data available for the material, the components of the material, and similar materials. 

ECOTOXICITY 
  Material -- Expected to be toxic to aquatic organisms. May cause long-term adverse effects in the aquatic 
environment. 

MOBILITY 
  More volatile component -- Highly volatile, will partition rapidly to air.  Not expected to partition to sediment and 
wastewater solids. 

  High molecular wt. component -- Low solubility and floats and is expected to migrate from water to the land.  
Expected to partition to sediment and wastewater solids. 

PERSISTENCE AND DEGRADABILITY 

Biodegradation:  
   Material --  Expected to be inherently biodegradable  

Atmospheric Oxidation:  
  More volatile component -- Expected to degrade rapidly in air 

ECOLOGICAL DATA 

Ecotoxicity 

 Test  Duration  Organism Type  Test Results 
Aquatic - Acute Toxicity  48 hour(s)  Daphnia magna  EL50 1 - 1000 mg/l: data for similar 

materials 
Aquatic - Acute Toxicity  96 hour(s)  Fish  LL50 1 - 100 mg/l: data for similar 

materials 
Aquatic - Acute Toxicity  72 hour(s)  Pseudokirchneriella  EL50 1 - 100 mg/l: data for similar 
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subcapitata materials 
Aquatic - Chronic Toxicity  72 hour(s)  Pseudokirchneriella 

subcapitata 
 NOELR 1 - 10 mg/l: data for similar 
materials 

Persistence, Degradability and Bioaccumulation Potential 

 Media  Test Type  Duration  Test Results 
 Water  Ready Biodegradability  28 day(s)  Percent Degraded < 60 : 

similar material 

 SECTION 13  DISPOSAL CONSIDERATIONS 

Disposal recommendations based on material as supplied.  Disposal must be in accordance with current applicable 
laws and regulations, and material characteristics at time of disposal.  

DISPOSAL RECOMMENDATIONS 

 Product is suitable for burning in an enclosed controlled burner for fuel value or disposal by supervised 
incineration at very high temperatures to prevent formation of undesirable combustion products.  

REGULATORY DISPOSAL INFORMATION 

 RCRA Information: Disposal of unused product may be subject to RCRA regulations (40 CFR 261).  Disposal 
of the used product may also be regulated due to ignitability, corrosivity, reactivity or toxicity as determined by 
the Toxicity Characteristic Leaching Procedure (TCLP).  Potential RCRA characteristics:  IGNITABILITY. 

 Empty Container Warning Empty Container Warning (where applicable):  Empty containers may contain residue and 
can be dangerous.  Do not attempt to refill or clean containers without proper instructions.  Empty drums should be 
completely drained and safely stored until appropriately reconditioned or disposed.  Empty containers should be taken 
for recycling, recovery, or disposal through suitably qualified or licensed contractor and in accordance with 
governmental regulations.  DO NOT PRESSURISE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND, OR EXPOSE 
SUCH CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION.  
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH. 

 SECTION 14  TRANSPORT INFORMATION 

LAND (DOT) 
Proper Shipping Name:   DIESEL FUEL 
Hazard Class & Division:     COMBUSTIBLE LIQUID 
ID Number:   NA1993 
Packing Group:   III   
Marine Pollutant:   Yes  
ERG Number:     128  
Label(s):    NONE 
Transport Document Name:    NA1993, DIESEL FUEL, COMBUSTIBLE LIQUID, PG III, MARINE 
POLLUTANT 

Footnote:  The flash point of this material is greater than 100 F.  Regulatory classification of this material varies.  
DOT: Flammable liquid or combustible liquid.  OSHA: Combustible liquid.  IATA/IMO: Flammable liquid.  This 
material is not regulated under 49 CFR in a container of 119 gallon capacity or less when transported solely by 
land, as long as the material is not a hazardous waste, a marine pollutant, or specifically listed as a hazardous 
substance. 
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LAND (TDG) 
Proper Shipping Name:   GAS OIL 
Hazard Class & Division:   3  
UN Number:   1202 
Packing Group:   III    

SEA (IMDG) 
Proper Shipping Name:   GAS OIL 
Hazard Class & Division:    3 
EMS Number:   F-E, S-E 
UN Number:   1202 
Packing Group:   III 
Marine Pollutant:   Yes 
Label(s):   3 
Transport Document Name:      UN1202, GAS OIL, 3, PG III, (>38°C c.c.), MARINE POLLUTANT 

AIR (IATA) 
Proper Shipping Name:   GAS OIL 
Hazard Class & Division:   3  
UN Number:   1202 
Packing Group:   III 
Label(s) / Mark(s):   3    
Transport Document Name:    UN1202, GAS OIL, 3, PG III 

 SECTION 15  REGULATORY INFORMATION 

OSHA HAZARD COMMUNICATION STANDARD:   This material is considered hazardous in accordance with OSHA 
HazCom 2012, 29 CFR 1910.1200. 

Listed or exempt from listing/notification on the following chemical inventories:   AICS, DSL, IECSC, KECI, 
PICCS, TSCA 

SARA 302:  No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302 

CERCLA:   This material is not subject to any special reporting under the requirements of the Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA).  Contact local authorities to determine if other 
reporting requirements apply.  

SARA (311/312) REPORTABLE GHS HAZARD CLASSES:  Acute Toxicity (any route of exposure),  Aspiration 
Hazard,  Carcinogenicity,  Flammable (gases, aerosols, liquids, or solids),  Skin Corrosion or Irritation,  Specific Target 
Organ toxicity (single or repeated exposure) 

SARA (313) TOXIC RELEASE INVENTORY: 

Chemical Name CAS Number Typical Value 
ETHYL BENZENE 100-41-4 0.1 - 1% 
NAPHTHALENE 91-20-3 0.1 - 1% 

EJf<.onMobil 
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The following ingredients are cited on the lists below:  

Chemical Name CAS Number List Citations 
DIESEL OIL..C9-20 68334-30-5 1, 18 
ETHYL BENZENE 100-41-4 1, 4, 10, 17, 19 
NAPHTHALENE 91-20-3 1, 4, 10, 17, 19 

--REGULATORY LISTS SEARCHED-- 
1 = ACGIH ALL 6 = TSCA 5a2 11 = CA P65 REPRO 16 = MN RTK 
2 = ACGIH A1 7 = TSCA 5e 12 = CA RTK 17 = NJ RTK 
3 = ACGIH A2 8 = TSCA 6 13 = IL RTK 18 = PA RTK 
4 = OSHA Z 9 = TSCA 12b 14 = LA RTK 19 = RI RTK 
5 = TSCA 4 10 = CA P65 CARC 15 = MI 293 

Code key: CARC=Carcinogen; REPRO=Reproductive 

 SECTION 16 OTHER INFORMATION 

  WARNING:  Cancer and Reproductive Harm - www.P65Warnings.ca.gov.  Chemicals known to the State of 
California to cause cancer, birth defects, or other reproductive harm are created by the combustion of this product. 

This warning is given to comply with California Health and Safety Code 25249.6 and does not constitute an admission 
or a waiver of rights. 

N/D = Not determined, N/A = Not applicable 

KEY TO THE H-CODES CONTAINED IN SECTION 3 OF THIS DOCUMENT (for information only):
H225: Highly flammable liquid and vapor; Flammable Liquid, Cat 2 
H226: Flammable liquid and vapor; Flammable Liquid, Cat 3 
H302: Harmful if swallowed; Acute Tox Oral, Cat 4 
H304: May be fatal if swallowed and enters airways; Aspiration, Cat 1 
H315: Causes skin irritation; Skin Corr/Irritation, Cat 2 
H332: Harmful if inhaled; Acute Tox Inh, Cat 4 
H351: Suspected of causing cancer; GHS Carcinogenicity, Cat 2 
H373: May cause damage to organs through prolonged or repeated exposure; Target Organ, Repeated, Cat 2 
H400: Very toxic to aquatic life; Acute Env Tox, Cat 1 
H401: Toxic to aquatic life; Acute Env Tox, Cat 2 
H410: Very toxic to aquatic life with long lasting effects; Chronic Env Tox, Cat 1 
H411: Toxic to aquatic life with long lasting effects; Chronic Env Tox, Cat 2 
H412: Harmful to aquatic life with long lasting effects; Chronic Env Tox, Cat 3 

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS: 
Section 05: Fire Fighting Measures - Fire Fighting Instruction information was modified. 
Section 05: Fire Fighting Measures - Unusual Fire Hazards information was modified. 
Section 10: Conditions to Avoid information was modified. 
Section 14: DOT Footnote information was modified. 
Section 15: SARA (311/312) REPORTABLE GHS HAZARD CLASSES information was added. 
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Section 15: SARA (311/312) REPORTABLE HAZARD CATEGORIES information was deleted. 
Section 16: HCode Key information was modified. 
Section 16: Standard phrases for California Proposition 65 information was modified.   
THIS MSDS COVERS THE FOLLOWING MATERIALS:  DIESEL EFFICIENT  |  DIESEL NO. 2  |  ESSO DIESEL 
FUEL  |  EXXON DIESEL FUEL  |  EXXON SYNERGY DIESEL EFFICIENT  |  LOW SULFUR DIESEL  |  MARINE 
DIESEL FUEL  |  MOBIL DIESEL EFFICIENT  |  MOBIL DIESEL FUEL  |  MOBIL SYNERGY DIESEL EFFICIENT  |  
ULTRA LOW SULFUR DIESEL  |  WINTERIZED DIESEL FUEL 
----------------------------------------------------------------------------------------------------------------------------------------------------- 
The information and recommendations contained herein are, to the best of ExxonMobil's knowledge and belief, accurate 
and reliable as of the date issued.  You can contact ExxonMobil to insure that this document is the most current 
available from ExxonMobil.  The information and recommendations are offered for the user's consideration and 
examination.  It is the user's responsibility to satisfy itself that the product is suitable for the intended use.  If buyer 
repackages this product, it is the user's responsibility to insure proper health, safety and other necessary information is 
included with and/or on the container.  Appropriate warnings and safe-handling procedures should be provided to 
handlers and users.  Alteration of this document is strictly prohibited.  Except to the extent required by law, re-
publication or retransmission of this document, in whole or in part, is not permitted.  The term, "ExxonMobil" is used for 
convenience, and may include any one or more of ExxonMobil Chemical Company, Exxon Mobil Corporation, or any 
affiliates in which they directly or indirectly hold any interest. 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

Internal Use Only 
MHC:  1A, 0B, 2, 0, 4, 1 PPEC:   C 

 DGN:  7079307XUS  (1012398) 

----------------------------------------------------------------------------------------------------------------------------------------------------- 
Copyright 2002 Exxon Mobil Corporation, All rights reserved 
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SAFETY DATA SHEET
SECTION 1  IDENTIFICATION

PRODUCT
Product Name:    UNLEADED GASOLINE
Product Description:   Hydrocarbons and Additives
SDS Number:   8522

Intended Use:    Fuel

Trade Names Trade Names
AUTOMOTIVE GASOLINE  ESSO EXTRA  GASOLINE
ESSO MIDGRADE GASOLINE  ESSO PREMIUM GASOLINE
ESSO REGULAR GASOLINE  ESSO SUPREME GASOLINE
EXXON MIDGRADE GASOLINE  EXXON PREMIUM GASOLINE
EXXON REGULAR GASOLINE  GASOLINE MIDGRADE UNLEADED MUL89
GASOLINE MIDGRADE UNLEADED MUL89 DCA  GASOLINE MIDGRADE UNLEADED MUL89 DCA DYED
GASOLINE MIDGRADE UNLEADED MUL89 LDCA  GASOLINE MIDGRADE UNLEADED MUL89 LDCA DYED
GASOLINE PREMIUM UNLEADED PUL91  GASOLINE PREMIUM UNLEADED PUL91 DCA
GASOLINE PREMIUM UNLEADED PUL91 DCA DYED  GASOLINE PREMIUM UNLEADED PUL91 LDCA
GASOLINE PREMIUM UNLEADED PUL91 LDCA DYED  GASOLINE RBOB BLENDSTOCK P91
GASOLINE RBOB BLENDSTOCK R87  GASOLINE REGULAR UNLEADED RUL87
GASOLINE REGULAR UNLEADED RUL87 DCA  GASOLINE REGULAR UNLEADED RUL87 DCA DYED
GASOLINE REGULAR UNLEADED RUL87 DYED  GASOLINE REGULAR UNLEADED RUL87 LDCA
GASOLINE REGULAR UNLEADED RUL87 LDCA DYED

COMPANY IDENTIFICATION
Supplier: Imperial Oil Downstream 

 P.O. Box 2480, Station M 
Calgary, ALBERTA  T2P 3M9     Canada

 24 Hour Emergency Telephone 1-866-232-9563
 Transportation Emergency Phone Number 1-866-232-9563
 Product Technical Information 1-800-268-3183
 Supplier General Contact 1-800-567-3776

 SECTION 2  HAZARD IDENTIFICATION

This material is considered to be hazardous according to regulatory guidelines.

This product has been classified in accordance with hazard criteria of the Hazardous Products Regulations (HPR) 
SOR/2015-17 and the SDS contains all the information required by the HPR SOR/2015-17.

CLASSIFICATION: 

Flammable Liquids — Category 1
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Skin Irritation — Category 2  
Germ Cell Mutagenicity — Category 1B  
Carcinogenicity — Category 1B  
Reproductive Toxicity (Developmental) — Category 2  
Reproductive Toxicity (Fertility) — Category 2  
Specific Target Organ Toxicity — Single Exposure (Central Nervous System) — Category 3 
Aspiration Hazard — Category 1  

LABEL:
Pictogram:

Signal Word:  Danger 

Hazard Statements:
H224: Extremely flammable liquid and vapor.  H304:  May be fatal if swallowed and enters airways.  H315:  Causes skin
irritation.  H336:  May cause drowsiness or dizziness.  H340: May cause genetic defects.  H350: May cause cancer.  
H361: Suspected of damaging the unborn child.  H361: Suspected of damaging fertility.   

Precautionary Statements:
P101:  If medical advice is needed, have product container or label at hand.  P102:  Keep out of reach of children.  
P103:  Read label before use.P201:  Obtain special instructions before use.  P202:  Do not handle until all safety 
precautions have been read and understood.  P210:  Keep away from heat, hot surfaces, sparks, open flames and other
ignition sources. No smoking.  P233:  Keep container tightly closed.  P240:  Ground and bond container and receiving 
equipment.  P241: Use explosion-proof electrical, ventilating, and lighting equipment.  P242:  Use non-sparking tools.  
P243:  Take action to prevent static discharges.  P261: Avoid breathing mist / vapours.  P264: Wash skin thoroughly 
after handling.  P271:  Use only outdoors or in a well-ventilated area.  P273:  Avoid release to the environment.  P280:  
Wear protective gloves/protective clothing/eye protection/face protection.P301 + P310: IF SWALLOWED: Immediately 
call a POISON CENTER or doctor/physician.  P302 + P352: IF ON SKIN: Wash with plenty of soap and water.  P303 + 
P361 + P353:  IF ON SKIN (or hair):  Take off immediately all contaminated clothing.  Rinse skin with water or shower.  
P304 + P340: IF INHALED: Remove person to fresh air and keep comfortable for breathing.  P308 + P313: IF exposed 
or concerned: Get medical advice/attention.  P312: Call a POISON CENTER or doctor/physician if you feel unwell.  
P331:  Do NOT induce vomiting.  P332 + P313: If skin irritation occurs: Get medical advice/attention.  P362 + P364:  
Take off contaminated clothing and wash it before reuse.  P370 + P378: In case of fire:  Use water fog, foam, dry 
chemical or carbon dioxide (CO2) to extinguish.  P391:  Collect spillage.P403 + P235: Store in a well-ventilated place. 
Keep cool.  P405:  Store locked up.P501: Dispose of contents and container in accordance with local regulations.

Contains: Benzene; GASOLINE; n-Hexane; Toluene

Other hazard information:

Health Hazards Not Otherwise Classified:  None as defined under HPR SOR/2015-17.

i ~ 
Imperial 
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Physical Hazards Not Otherwise Classified:  None as defined under HPR SOR/2015-17.

PHYSICAL / CHEMICAL HAZARDS
 Material can accumulate static charges which may cause an ignition.  Material can release vapours that readily 
form flammable mixtures. Vapour accumulation could flash and/or explode if ignited.

HEALTH HAZARDS
 High-pressure injection under skin may cause serious damage.  May be irritating to the eyes, nose, throat, and 
lungs.  May cause central nervous system depression.  Exposure to benzene is associated with cancer (acute 
myeloid leukaemia and myelodysplastic syndrome), damage to the blood-producing system, and serious blood 
disorders (see Section 11).

ENVIRONMENTAL HAZARDS
Expected to be toxic to aquatic organisms. May cause long-term adverse effects in the aquatic environment. 

 NFPA Hazard ID:  Health:    2  Flammability:   3  Reactivity:   0
 HMIS Hazard ID:  Health:    2*  Flammability:   3  Reactivity:   0

NOTE:   This material should not be used for any other purpose than the intended use in Section 1 without expert 
advice. Health studies have shown that chemical exposure may cause potential human health risks which may vary 
from person to person.

SECTION 3  COMPOSITION / INFORMATION ON 
INGREDIENTS

This material is defined as a mixture.

Hazardous Substance(s) or Complex Substance(s) in Hazardous product

 Name  CAS#  Concentration*  GHS Hazard Codes
 ETHYL ALCOHOL 64-17-5  0 - 1%  H225, H319(2A)
 GASOLINE  86290-81-5  98 - 100%  H224, H304, H336, H340(1B), H350(1B), H361(D), H315, 

H401, H411

Hazardous Constituent(s) Contained in Complex Substance(s)
 Name  CAS#  Concentration*  GHS Hazard Codes
 Benzene 71-43-2  0 - 1.5%  H225, H303, H304, H340(1B), H350(1A), H315, H319(2A), 

H372, H401
 CUMENE 98-82-8  0 - 1%  H226, H304, H335, H351, H401, H411
 CYCLOHEXANE 110-82-7  0 - 1.5%  H225, H304, H336, H315, H400(M factor 1), H410(M factor 

1)
 ETHYL BENZENE 100-41-4  0 - 3.5%  H225, H332, H373, H401, H412
n-Hexane 110-54-3  0 - 5%  H225, H304, H336, H361(F), H315, H373, H401, H411
 Naphthalene 91-20-3  0 - 1%  H302, H351, H400(M factor 1), H410(M factor 1)
 Toluene 108-88-3  0 - 20%  H225, H304, H336, H361(D), H315, H373, H401, H412
 XYLENES  1330-20-7  0 - 20%  H226, H304, H312, H332, H335, H315, H320(2B), H373, 

H401

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume.
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NOTE:  The concentration of the components shown above may vary substantially.  In certain countries, benzene 
content may be limited to lower levels.  Oxygenates such as tertiary-amyl-methyl ether, ethanol, di-isopropyl ether, and 
ethyl-tertiary-butyl ether may be present.  Because of volatility considerations, gasoline vapor may have concentrations 
of components very different from those of liquid gasoline.  The major components of gasoline vapor are:  butane, 
isobutane, pentane, and isopentane.  The reportable component percentages, shown in the composition/information on 
ingredients section, are based on API's evaluation of a typical gasoline mixture.
SECTION 4 FIRST-AID MEASURES

INHALATION
Remove from further exposure.  For those providing assistance, avoid exposure to yourself or others.  Use 
adequate respiratory protection.  If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek 
immediate medical assistance.  If breathing has stopped, assist ventilation with a mechanical device or use 
mouth-to-mouth resuscitation.

SKIN CONTACT
Wash contact areas with soap and water.  Remove contaminated clothing.  Launder contaminated clothing 
before reuse.  If product is injected into or under the skin, or into any part of the body, regardless of the 
appearance of the wound or its size, the individual should be evaluated immediately by a physician as a 
surgical emergency. Even though initial symptoms from high pressure injection may be minimal or absent, early 
surgical treatment within the first few hours may significantly reduce the ultimate extent of injury.

EYE CONTACT
Flush thoroughly with water.  If irritation occurs, get medical assistance.

INGESTION
Seek immediate medical attention.  Do not induce vomiting.

NOTE TO PHYSICIAN
If ingested, material may be aspirated into the lungs and cause chemical pneumonitis.  Treat appropriately.  This
light hydrocarbon material, or a component, may be associated with cardiac sensitisation following very high 
exposures (well above occupational exposure limits) or with concurrent exposure to high stress levels or heart-
stimulating substances like epinephrine.  Administration of such substances should be avoided.

SECTION 5 FIRE-FIGHTING MEASURES

EXTINGUISHING MEDIA
Appropriate Extinguishing Media:  Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish 
flames.

Inappropriate Extinguishing Media:  Straight streams of water

FIRE FIGHTING
Fire Fighting Instructions:  Evacuate area.  If a leak or spill has not ignited, use water spray to disperse the 
vapours and to protect personnel attempting to stop a leak.  Prevent run-off from fire control or dilution from 
entering streams, sewers or drinking water supply.  Fire-fighters should use standard protective equipment and 
in enclosed spaces, self-contained breathing apparatus (SCBA).  Use water spray to cool fire exposed surfaces 
and to protect personnel. 
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Unusual Fire Hazards:  Extremely Flammable.  Vapour is flammable and heavier than air.  Vapour may travel 
across the ground and reach remote ignition sources, causing a flashback fire danger.  Hazardous material. 
Firefighters should consider protective equipment indicated in Section 8.

Hazardous Combustion Products:   Aldehydes, Incomplete combustion products, Oxides of carbon, Smoke, 
Fume, Sulphur oxides

FLAMMABILITY PROPERTIES 
Flash Point [Method]:  -40°C  (-40°F)  [ASTM D-92]
Flammable Limits (Approximate volume % in air):   LEL:  1.4     UEL: 7.6
Autoignition Temperature:   >250°C  (482°F)

 SECTION 6 ACCIDENTAL RELEASE MEASURES

NOTIFICATION PROCEDURES
In the event of a spill or accidental release, notify relevant authorities in accordance with all applicable 
regulations.

PROTECTIVE MEASURES
Avoid contact with spilled material.  Warn or evacuate occupants in surrounding and downwind areas if 
required, due to toxicity or flammability of the material.  See Section 5 for fire fighting information.  See the 
Hazard Identification Section for Significant Hazards.  See Section 4 for First Aid Advice.  See Section 8 for 
advice on the minimum requirements for personal protective equipment. Additional protective measures may be
necessary, depending on the specific circumstances and/or the expert judgment of the emergency responders.

For emergency responders:  Respiratory protection: half-face or full-face respirator with filter(s) for organic 
vapor and, when applicable, H2S, or Self Contained Breathing Apparatus (SCBA) can be used depending on 
the size of spill and potential level of exposure.  If the exposure cannot be completely characterized or an 
oxygen deficient atmosphere is possible or anticipated, SCBA is recommended.  Work gloves that are resistant 
to aromatic hydrocarbons are recommended.  Note: gloves made of polyvinyl acetate (PVA) are not water-
resistant and are not suitable for emergency use.  Chemical goggles are recommended if splashes or contact 
with eyes is possible.  Small spills: normal antistatic work clothes are usually adequate.  Large spills: full body 
suit of chemical resistant, antistatic material is recommended.

SPILL MANAGEMENT
Land Spill:  Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area).  Stop leak if
you can do so without risk.  All equipment used when handling the product must be grounded.  Do not touch or 
walk through spilled material.  Prevent entry into waterways, sewer, basements or confined areas.  A vapour-
suppressing foam may be used to reduce vapour.  Use clean non-sparking tools to collect absorbed material.  
Absorb or cover with dry earth, sand or other non-combustible material and transfer to containers.  Large Spills: 
Water spray may reduce vapour, but may not prevent ignition in enclosed spaces.

Water Spill:  Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area).  Stop leak 
if you can do so without risk.  Do not confine in area of spill.  Advise occupants and shipping in downwind areas 
of fire and explosion hazard and warn them to stay clear.  Allow liquid to evaporate from the surface.  Seek the 
advice of a specialist before using dispersants.

Water spill and land spill recommendations are based on the most likely spill scenario for this material; however,
geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction and 
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speed may greatly influence the appropriate action to be taken.  For this reason, local experts should be 
consulted.  Note:  Local regulations may prescribe or limit action to be taken.

ENVIRONMENTAL PRECAUTIONS
Large Spills:  Dyke far ahead of liquid spill for later recovery and disposal.  Prevent entry into waterways, 
sewers, basements or confined areas.

 SECTION 7 HANDLING AND STORAGE

HANDLING
Avoid breathing mists or vapour.  Avoid all personal contact.  Prevent exposure to ignition sources, for example 
use non-sparking tools and explosion-proof equipment.  Potentially toxic/irritating fumes/vapour may be evolved
from heated or agitated material.  Do not siphon by mouth.  Use only with adequate ventilation. Do not use as a 
cleaning solvent or other non-motor fuel uses.  For use as a motor fuel only.  It is dangerous and/or unlawful to 
put petrol into unapproved containers. Do not fill container while it is in or on a vehicle. Static electricity may 
ignite vapour and cause fire. Place container on ground when filling and keep nozzle in contact with container.  
Do not use electronic devices (including but not limited to cellular phones, computers, calculators, pagers or 
other electronic devices etc) in or around any fuelling operation or storage area unless the devices are certified 
intrinsically safe by an approved national testing agency and to the safety standards required by national and/or
local laws and regulations.  Prevent small spills and leakage to avoid slip hazard. Material can accumulate static
charges which may cause an electrical spark (ignition source).  Use proper bonding and/or ground procedures.  
However, bonding and grounds may not eliminate the hazard from static accumulation.  Consult local applicable
standards for guidance.  Additional references include American Petroleum Institute 2003 (Protection Against 
Ignitions Arising out of Static, Lightning and Stray Currents) or National Fire Protection Agency 77 
(Recommended Practice on Static Electricity) or CENELEC CLC/TR 50404 (Electrostatics - Code of practice for
the avoidance of hazards due to static electricity).    

Static Accumulator:   This material is a static accumulator.  A liquid is typically considered a nonconductive, 
static accumulator if its conductivity is below 100 pS/m (100x10E-12 Siemens per meter) and is considered a 
semiconductive, static accumulator if its conductivity is below 10,000 pS/m.  Whether a liquid is nonconductive 
or semiconductive, the precautions are the same.  A number of factors, for example liquid temperature, 
presence of contaminants, anti-static additives and filtration can greatly influence the conductivity of a liquid.

STORAGE
Ample fire water supply should be available.  A fixed sprinkler/deluge system is recommended.  The  type of 
container used to store the material may affect static accumulation and dissipation.  Keep container closed. 
Handle containers with care. Open slowly in order to control possible pressure release.  Store in a cool, well-
ventilated area.   Outside or detached storage preferred.  Storage containers should be earthed and bonded. 
Fixed storage containers, transfer containers and associated equipment should be grounded and bonded to 
prevent accumulation of static charge.       

 SECTION 8  EXPOSURE CONTROLS / PERSONAL 
PROTECTION

EXPOSURE LIMIT VALUES

 Substance 
Name

Form Limit/Standar
d

Note Source

Benzene STEL 1 ppm Supplier
Benzene TWA 0.5 ppm Supplier
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Benzene STEL 2.5 ppm Skin ACGIH
Benzene TWA 0.5 ppm Skin ACGIH
CUMENE TWA 50 ppm ACGIH
CYCLOHEXAN
E

TWA 100 ppm ACGIH

ETHYL 
ALCOHOL

STEL 1000 ppm ACGIH

ETHYL 
BENZENE

TWA 20 ppm ACGIH

GASOLINE STEL 200 ppm Supplier
GASOLINE TWA 100 ppm Supplier
GASOLINE STEL 500 ppm ACGIH
GASOLINE TWA 300 ppm ACGIH
n-Hexane TWA 50 ppm Skin ACGIH
Naphthalene TWA 10 ppm Skin ACGIH
Toluene TWA 20 ppm ACGIH
XYLENES STEL 150 ppm ACGIH
XYLENES TWA 100 ppm ACGIH

NOTE: Limits/standards shown for guidance only.  Follow applicable regulations.

ENGINEERING CONTROLS

The level of protection and types of controls necessary will vary depending upon potential exposure conditions. 
Control measures to consider:

 Use explosion-proof ventilation equipment to stay below exposure limits.

PERSONAL PROTECTION

Personal protective equipment selections vary based on potential exposure conditions such as applications, 
handling practices, concentration and ventilation.  Information on the selection of protective equipment for use 
with this material, as provided below, is based upon intended, normal usage. 

Respiratory Protection:   If engineering controls do not maintain airborne contaminant concentrations at a 
level which is adequate to protect worker health, an approved respirator may be appropriate.  Respirator 
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable.  Types of 
respirators to be considered for this material include:

 No protection is ordinarily required under normal conditions of use and with adequate ventilation.

For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure mode. 
Supplied air respirators with an escape bottle may be appropriate when oxygen levels are inadequate, 
gas/vapour warning properties are poor, or if air purifying filter capacity/rating may be exceeded.

Hand Protection:   Any specific glove information provided is based on published literature and glove 
manufacturer data.  Glove suitability and breakthrough time will differ depending on the specific use conditions. 
Contact the glove manufacturer for specific advice on glove selection and breakthrough times for your use 
conditions. Inspect and replace worn or damaged gloves. The types of gloves to be considered for this material 
include:

 Chemical resistant gloves are recommended.
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Eye Protection:   If contact is likely, safety glasses with side shields are recommended.

Skin and Body Protection:    Any specific clothing information provided is based on published literature or 
manufacturer data.  The types of clothing to be considered for this material include:

 Chemical/oil resistant clothing is recommended.

Specific Hygiene Measures:   Always observe good personal hygiene measures, such as washing after 
handling the material and before eating, drinking, and/or smoking. Routinely wash work clothing and protective 
equipment to remove contaminants. Discard contaminated clothing and footwear that cannot be cleaned. 
Practise good housekeeping.

ENVIRONMENTAL CONTROLS
 Comply with applicable environmental regulations limiting discharge to air, water and
soil. Protect the environment by applying appropriate control measures to prevent or limit
emissions.

SECTION 9  PHYSICAL AND CHEMICAL 
PROPERTIES

Note:  Physical and chemical properties are provided for safety, health and environmental considerations only 
and may not fully represent product specifications.  Contact the Supplier for additional information.

GENERAL INFORMATION
Physical State:    Liquid 
Colour:   Clear (May Be Dyed)
Odour:   Petroleum/Solvent
Odour Threshold:   N/D

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density (at 15 °C):    0.74    
Flammability (Solid, Gas):  N/A
Flash Point [Method]:     -40°C  (-40°F)  [ASTM D-92]
Flammable Limits (Approximate volume % in air):   LEL:  1.4     UEL: 7.6  
Autoignition Temperature:   >250°C  (482°F)
Boiling Point / Range:   > 20°C (68°F) -  225°C (437°F)
Decomposition Temperature:  N/D
Vapour Density (Air = 1):    3.2 at 101 kPa
Vapour Pressure:   > 26.6 kPa (200 mm Hg) at 20ºC  | 76 kPa (570 mm Hg) at 38 °C -  103 kPa (772.5 mm 
Hg) at 38°C
Evaporation Rate (n-butyl acetate = 1):   > 10
pH:   N/A
Log Pow (n-Octanol/Water Partition Coefficient):   > 3
Solubility in Water:   Negligible
Viscosity:   <1 cSt  (1 mm2/sec) at 40ºC
Oxidizing Properties:  See Hazards Identification Section.

OTHER INFORMATION
Freezing Point:   N/D
Melting Point:   N/A    
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 SECTION 10  STABILITY AND REACTIVITY

STABILITY:  Material is stable under normal conditions.

CONDITIONS TO AVOID:  Avoid heat, sparks, open flames and other ignition sources.

MATERIALS TO AVOID:   Alkalies,  Halogens,  Strong Acids,  Strong oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS:  Material does not decompose at ambient temperatures.

POSSIBILITY OF HAZARDOUS REACTIONS:  Hazardous polymerization will not occur.

SECTION 11  TOXICOLOGICAL INFORMATION

INFORMATION ON TOXICOLOGICAL EFFECTS

Hazard Class  Conclusion / Remarks
Inhalation
Acute Toxicity: (Rat)  4 hour(s) LC50 > 5000 mg/m3 (Vapour) Minimally Toxic. Based on test data for 

structurally similar materials. Test(s) 
equivalent or similar to OECD Guideline  403

Irritation: No end point data for material. Elevated temperatures or mechanical action 
may form vapours, mist, or fumes which may 
be irritating to the eyes, nose, throat, or lungs.

Ingestion
Acute Toxicity (Rat): LD50 > 5000 mg/kg Minimally Toxic. Based on test data for 

structurally similar materials. Test(s) 
equivalent or similar to OECD Guideline  401

Skin
Acute Toxicity (Rabbit): LD50 > 2000 mg/kg Minimally Toxic. Based on test data for 

structurally similar materials. Test(s) 
equivalent or similar to OECD Guideline  402

Skin Corrosion/Irritation: No end point data for material. Irritating to the skin. Based on test data for 
structurally similar materials.

Eye 
Serious Eye Damage/Irritation: No end point data for material. May cause mild, short-lasting discomfort to 

eyes. Based on test data for structurally 
similar materials. Test(s) equivalent or similar 
to OECD Guideline  405

Sensitisation 
Respiratory Sensitization: No end point data for material. Not expected to be a respiratory sensitizer.
Skin Sensitization: Data available. Not expected to be a skin sensitizer. Based 

on test data for structurally similar materials. 
Test(s) equivalent or similar to OECD 
Guideline  406

Aspiration: Data available. May be fatal if swallowed and enters airways. 
Based on physico-chemical properties of the 
material.

Germ Cell Mutagenicity: Data available. Caused genetic effects in laboratory animals, 
but the relevance to humans is uncertain. 
Based on test data for structurally similar 
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materials. Test(s) equivalent or similar to 
OECD Guideline  471  475  476

Carcinogenicity: Data available. Caused cancer in laboratory animals. Based 
on test data for structurally similar materials. 
Test(s) equivalent or similar to OECD 
Guideline  451

Reproductive Toxicity: Data available. Caused damage to fertility in laboratory 
animals, but the relevance to humans is 
uncertain.  Caused damage to the fetus in 
laboratory animals, but the relevance to 
humans is uncertain. Based on test data for 
structurally similar materials. Test(s) 
equivalent or similar to OECD Guideline  416 
421

Lactation: No end point data for material. Not expected to cause harm to breast-fed 
children.

Specific Target Organ Toxicity (STOT)
Single Exposure: No end point data for material. May cause drowsiness or dizziness.
Repeated Exposure: Data available. Not expected to cause organ damage from 

prolonged or repeated exposure. Based on 
test data for structurally similar materials. 
Test(s) equivalent or similar to OECD 
Guideline  410  412  453

TOXICITY FOR SUBSTANCES

NAME ACUTE TOXICITY
ETHYL BENZENE Inhalation Lethality: 4 hour(s) LC50 17.8 mg/l 

(Vapour) (Rat); Oral Lethality: LD 50 3.5 g/kg 
(Rat)

Naphthalene Inhalation Lethality: 4 hour(s) LC50 > 0.4 mg/l
(Max attainable vapor conc.) (Rat); Oral 
Lethality: LD 50 533 mg/kg (Mouse)

OTHER INFORMATION
 For the product itself: 

Laboratory animal studies have shown that prolonged and repeated inhalation exposure to light hydrocarbon vapours in 
the same boiling range as this product can produce adverse kidney effects in male rats. However, these effects were not
observed in similar studies with female rats, male and female mice, or in limited studies with other animal species. 
Additionally, in a number of human studies, there was no clinical evidence of such effects at normal occupational levels. 
In 1991, The U.S. EPA determined that the male rat kidney is not useful for assessing human risk.  Vapour 
concentrations above recommended exposure levels are irritating to the eyes and the respiratory tract, may cause 
headaches and dizziness, are anaesthetic and may have other central nervous system effects.  Small amounts of liquid 
aspirated into the lungs during ingestion or from vomiting may cause chemical pneumonitis or pulmonary edema.  Very 
high exposure (confined spaces / abuse) to light hydrocarbons may result in abnormal heart rhythm (arrhythmias).  
Concurrent high stress levels and/or co-exposure to high levels of hydrocarbons (above occupational exposure limits), 
and to heart-stimulating substances like epinephrine, nasal decongestants, asthma drugs, or cardiovascular drugs may 
initiate arrhythmias.
Contains:
BENZENE:  Caused cancer (acute myeloid leukemia and myelodysplastic syndrome), damage to the blood-producing 
system, and serious blood disorders in human studies.  Caused genetic effects and effects on the immune system in 
laboratory animal and some human studies.  Caused toxicity to the fetus and cancer in laboratory animal studies.  
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CUMENE:   Repeated inhalation exposure of cumene vapour produced damage in the kidney of male rats only.  These 
effects are believed to be species specific and are not relevant to humans.  ETHANOL:   Prolonged or repeated 
exposure to high concentrations of ethanol vapour or overexposure by ingestion may produce adverse effects to brain, 
kidney, liver, and reproductive organs, birth defects in offspring, and developmental toxicity in offspring.  GASOLINE 
UNLEADED:  Carcinogenic in animal tests. Chronic inhalation studies resulted in liver tumours in female mice and 
kidney tumours in male rats.  Neither result considered significant for human health risk assessment by the United 
States EPA and others. Did not cause mutations in-vitro or in-vivo. Negative in inhalation developmental studies and 
reproductive tox studies. Inhalation of high concentrations in animals resulted in reversible central nervous system 
depression, but no persistent toxic effect on the nervous system. Non-sensitizing in test animals. Caused nerve damage
in humans from abusive use (sniffing).  NAPHTHALENE:  Exposure to high concentrations of naphthalene may cause 
destruction of red blood cells, anemia, and cataracts. Naphthalene caused cancer in laboratory animal studies, but the 
relevance of these findings to humans is uncertain.
N-HEXANE: Prolonged and/or repeated exposures to n-Hexane can cause progressive and potentially irreversible

damage to the peripheral nervous system (e.g. fingers, feet, arms, legs, etc.).  Simultaneous exposure to Methyl Ethyl 
Ketone (MEK) or Methyl Isobutyl Ketone (MIBK) and n-Hexane can potentiate the risk of adverse effects from n-Hexane
on the peripheral nervous system.  n-Hexane has been shown to cause testicular damage at high doses in male rats. 
The relevance of this effect for humans is unknown.  TOLUENE :   Concentrated, prolonged or deliberate inhalation may
cause brain and nervous system damage.  Prolonged and repeated exposure of pregnant animals (> 1500 ppm) have 
been reported to cause adverse fetal developmental effects.  ETHYLBENZENE:  Caused cancer in laboratory animal 
studies. The relevance of these findings to humans is uncertain.

CMR Status:

 Chemical Name  CAS Number  List Citations
 Benzene 71-43-2  1, 4, 5
 CUMENE 98-82-8  3, 4
 CYCLOHEXANE 110-82-7  4
 ETHYL ALCOHOL 64-17-5  4
 ETHYL BENZENE 100-41-4  3, 4
 GASOLINE  86290-81-5  3, 4
n-Hexane 110-54-3  4

 Naphthalene 91-20-3  3, 4
 Toluene 108-88-3  4
 XYLENES  1330-20-7  4

--REGULATORY LISTS SEARCHED--
 1 = IARC 1  3 = IARC 2B 5 = ACGIH A1
 2 = IARC 2A  4 = ACGIH ALL  6 = ACGIH A2

 SECTION 12  ECOLOGICAL INFORMATION

The information given is based on data available for the material, the components of the material, and similar materials.

ECOTOXICITY 
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 Material -- Expected to be toxic to aquatic organisms. May cause long-term adverse effects in the aquatic 
environment.

MOBILITY 
 More volatile component -- Highly volatile, will partition rapidly to air.  Not expected to partition to sediment and 
wastewater solids.

 Less volatile component -- Low solubility and floats and is expected to migrate from water to the land.  Expected
to partition to sediment and wastewater solids.

PERSISTENCE AND DEGRADABILITY
Biodegradation: 

       Majority of components --  Expected to be inherently biodegradable 
Atmospheric Oxidation: 

 More volatile component -- Expected to degrade rapidly in air

BIOACCUMULATION POTENTIAL 
 Majority of components -- Has the potential to bioaccumulate, however metabolism or physical properties may 
reduce the bioconcentration or limit bioavailability.

 SECTION 13  DISPOSAL CONSIDERATIONS

Disposal recommendations based on material as supplied.  Disposal must be in accordance with current applicable 
laws and regulations, and material characteristics at time of disposal. 

DISPOSAL RECOMMENDATIONS
 Product is suitable for burning in an enclosed controlled burner for fuel value or disposal by supervised 
incineration at very high temperatures to prevent formation of undesirable combustion products. 

REGULATORY DISPOSAL INFORMATION
 Empty Container Warning Empty Container Warning (where applicable):  Empty containers may contain 
residue and can be dangerous.  Do not attempt to refill or clean containers without proper instructions.  Empty 
drums should be completely drained and safely stored until appropriately reconditioned or disposed.  Empty 
containers should be taken for recycling, recovery, or disposal through suitably qualified or licensed contractor 
and in accordance with governmental regulations.  DO NOT PRESSURISE, CUT, WELD, BRAZE, SOLDER, 
DRILL, GRIND, OR EXPOSE SUCH CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR 
OTHER SOURCES OF IGNITION.  THEY MAY EXPLODE AND CAUSE INJURY OR DEATH.

 SECTION 14  TRANSPORT INFORMATION

LAND (TDG) 
Proper Shipping Name:   GASOLINE
Hazard Class & Division:   3 
UN Number:   1203
Packing Group:   II
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Marine Pollutant:   Yes
Special Provisions:   17 

Footnote:  Marine Pollutant designation is applicable only if shipped over water.

LAND (DOT) 
Proper Shipping Name:   GASOLINE 
Hazard Class & Division:     3
ID Number:   1203
Packing Group:   II    
ERG Number:     128 
Label(s):    3
Transport Document Name:    UN1203, GASOLINE, 3, PG II

SEA (IMDG) 
Proper Shipping Name:   MOTOR SPIRIT or GASOLINE or PETROL
Hazard Class & Division:    3
EMS Number:   F-E, S-E
UN Number:   1203
Packing Group:   II
Marine Pollutant:   No
Label(s):   3
Transport Document Name:      UN1203, MOTOR SPIRIT or GASOLINE or PETROL, 3, PG II, (-40°C c.c.)

AIR (IATA) 
Proper Shipping Name:   MOTOR SPIRIT or GASOLINE or PETROL
Hazard Class & Division:   3 
UN Number:   1203
Packing Group:   II
Label(s) / Mark(s):   3   
Transport Document Name:    UN1203, GASOLINE, 3, PG II

 SECTION 15  REGULATORY INFORMATION

WHMIS Classification:  Class B, Division 2:  Flammable Liquids  Class D, Division 2, Subdivision A:  Very Toxic 
Material

CEPA:   All components of this product are either on the Domestic Substance List (DSL) or are exempt. 

Listed or exempt from listing/notification on the following chemical inventories:   AICS, DSL, ENCS, KECI, 
PICCS, TSCA

The Following Ingredients are Cited on the Lists Below: 

Chemical Name CAS Number List Citations
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Benzene 71-43-2 6
CUMENE 98-82-8 6
CYCLOHEXANE 110-82-7 6
ETHYL BENZENE 100-41-4 6
n-Hexane 110-54-3 6
Naphthalene 91-20-3 6
Toluene 108-88-3 6
XYLENES 1330-20-7 6

--REGULATORY LISTS SEARCHED--
1 = TSCA 4 3 = TSCA 5e 5 = TSCA 12b
2 = TSCA 5a2 4 = TSCA 6 6 = NPRI

SECTION 16 OTHER INFORMATION

N/D = Not determined, N/A = Not applicable

KEY TO THE H-CODES CONTAINED IN SECTION 3 OF THIS DOCUMENT (for information only):
H224: Extremely flammable liquid and vapor; Flammable Liquid, Cat 1
H225: Highly flammable liquid and vapor; Flammable Liquid, Cat 2
H226: Flammable liquid and vapour; Flammable Liquid, Cat 3
H302: Harmful if swallowed; Acute Tox Oral, Cat 4
H303: May be harmful if swallowed; Acute Tox Oral, Cat 5
H304: May be fatal if swallowed and enters airways; Aspiration, Cat 1
H312: Harmful in contact with skin; Acute Tox Dermal, Cat 4
H315: Causes skin irritation; Skin Corr/Irritation, Cat 2
H319(2A): Causes serious eye irritation; Serious Eye Damage/Irr, Cat 2A
H320(2B): Causes eye irritation; Serious Eye Damage/Irr, Cat 2B
H332: Harmful if inhaled; Acute Tox Inh, Cat 4
H335: May cause respiratory irritation; Target Organ Single, Resp Irr
H336: May cause drowsiness or dizziness; Target Organ Single, Narcotic
H340(1B): May cause genetic defects; Germ Cell Mutagenicity, Cat 1B
H350(1A): May cause cancer; Carcinogenicity, Cat 1A
H350(1B): May cause cancer; Carcinogenicity, Cat 1B
H351: Suspected of causing cancer; GHS Carcinogenicity, Cat 2
H361(D): Suspected of damaging the unborn child; Repro Tox, Cat 2 (Develop)
H361(F): Suspected of damaging fertility; Repro Tox, Cat 2 (Fertility)
H372: Causes damage to organs through prolonged or repeated exposure; Target Organ, Repeated, Cat 1
H373: May cause damage to organs through prolonged or repeated exposure; Target Organ, Repeated, Cat 2
H400: Very toxic to aquatic life; Acute Env Tox, Cat 1
H401: Toxic to aquatic life; Acute Env Tox, Cat 2
H410: Very toxic to aquatic life with long lasting effects; Chronic Env Tox, Cat 1
H411: Toxic to aquatic life with long lasting effects; Chronic Env Tox, Cat 2
H412: Harmful to aquatic life with long lasting effects; Chronic Env Tox, Cat 3

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS:
Updates made in accordance with implementation of GHS requirements.
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-----------------------------------------------------------------------------------------------------------------------------------------------------
The information and recommendations contained herein are, to the best of Imperial Oil's knowledge and belief, accurate
and reliable as of the date issued.  Imperial Oil assumes no responsibility for accuracy of information unless the 
document is the most current available from an official Imperial Oil distribution system.  The information and 
recommendations are offered for the user's consideration and examination, and it is the user's responsibility to satisfy 
itself that they are suitable and complete for its particular use.  If buyer repackages this product, legal counsel should be
consulted to insure proper health, safety and other necessary information is included on the container.  Appropriate 
warnings and safe-handling procedures should be provided to handlers and users. Alteration of this document is strictly 
prohibited.  Except to the extent required by law, republication or retransmission of this document, in whole or in part, is 
not permitted.

-----------------------------------------------------------------------------------------------------------------------------------------------------
DGN:  5007481  (1006754)

-----------------------------------------------------------------------------------------------------------------------------------------------------
Copyright 2002 Imperial Oil Limited, All rights reserved

i ~ 
Imperial 
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Safety Data Sheet 
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3 

Effective date: 05/17/2017 Revision  : 05/17/2017 

Trade Name: Liquinox 

Created by Alconox, Inc   914.948.4040   www.alconox.com 

1.1 Product identifier 

Trade Name: Liquinox 

Synonyms: 

Product number: Liquinox 

1.2 Application  of  the  substance  /  the mixture : Cleaning material/Detergent 

1.3 Details of the supplier of the Safety Data Sheet 

Manufacturer 

Alconox, Inc. 

30 Glenn Street 

White Plains, NY 10603 

1-914-948-4040

Supplier 

Not Applicable 

Emergency telephone number: 

ChemTel Inc 

North America: 1-800-255-3924 

International: 01-813-248-0585 

2.1 Classification of the substance or mixture: 

In compliance with EC regulation No. 1272/2008, 29CFR1910/1200 and GHS Rev. 3 and amendments. 

Hazard-determining components of labeling: 

Alcohol ethoxylate 

Sodium alkylbenzene sulfonate 

Sodium xylenesulphonate  

Lauramine oxide 
2.2 Label elements: 

Eye irritation, category 2A. 

Skin irritation, category 2. 

Hazard pictograms: 

Signal word: Warning 

Hazard statements: 

H315 Causes skin irritation. 

H319 Causes serious eye irritation. 

Precautionary statements: 

P264 Wash skin thoroughly after handling. 

P280 Wear protective gloves/protective clothing/eye protection/face protection. 

P302+P352 If on skin: Wash with soap and water. 

P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses if 

present and easy to do. Continue rinsing. 

P332+P313 If skin irritation occurs: Get medical advice/attention. 

P501 Dispose of contents and container as instructed in Section 13. 

Additional information: None. 

Hazard description 

1 Identification of the substance/mixture and of the supplier 

2 Hazards identification 

http://www.alconox.com/
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Trade Name: Liquinox 

Created by Alconox, Inc   914.948.4040   www.alconox.com 

Hazards Not Otherwise Classified (HNOC):  None 

Information concerning particular hazards for humans and environment: 

The product has to be labelled due to the calculation procedure of the "General Classification guideline 

for preparations of the EU" in the latest valid version. 

Classification system: 

The classification is according to EC regulation No. 1272/2008, 29CFR1910/1200 and GHS Rev. 3 and 

amendments, and extended by company and literature data. The classification is in accordance with the 

latest editions of international substances lists, and is supplemented by information from technical 

literature and by information provided by the company. 

3.1 Chemical characterization : None 

3.2 Description : None 

3.3 Hazardous components (percentages by weight) 

Identification Chemical Name Classification Wt. % 

CAS number: 

68081-81-2 

Sodium Alkylbenzene Sulfonate Acute Tox. 4; H303 

Skin Irrit. 2 ; H315 

Eye Irrit. 2; H319 

10-25

CAS number: 

1300-72-7 

Sodium Xylenesulphonate Eye Irrit. 2; H319 2.5-10 

CAS number: 

84133-50-6 

Alcohol Ethoxylate Skin Irrit. 2 ; H315 

Eye Dam. 1; H318 

2.5-10 

CAS number: 

1643-20-5 

Lauramine oxide Skin Irrit. 2 ; H315 

Eye Dam. 1; H318 

1-2

3.4 Additional Information: None. 

4.1 Description of first aid measures 

General information: None. 

After inhalation: 

Maintain an unobstructed airway. 

Loosen clothing as necessary and position individual in a comfortable position. 

After skin contact: 

Wash affected area with soap and water. 

Seek medical attention if symptoms develop or persist. 

After eye contact: 

Rinse/flush exposed eye(s) gently using water for 15-20 minutes. 

Remove contact lens(es) if able to do so during rinsing. 

Seek medical attention if irritation persists or if concerned. 

After swallowing: 

Rinse mouth thoroughly. 

Seek medical attention if irritation, discomfort, or vomiting persists. 
4.2 Most important symptoms and effects, both acute and   delayed 

None 

3 Composition/information on ingredients 

4 First aid measures 

http://www.alconox.com/
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4.3 Indication of any immediate medical attention and special treatment needed: 

No additional information. 

5.1 Extinguishing media 

Suitable extinguishing agents: 

Use appropriate fire suppression agents for adjacent combustible materials or sources of  ignition. 

For safety reasons unsuitable extinguishing agents :   None 

5.2 Special hazards arising from the substance or mixture  : 

Thermal decomposition can lead to release of irritating gases and vapors. 

5.3 Advice for firefighters 

Protective equipment: 

Wear protective eye wear, gloves and clothing. 

Refer to Section 8. 

5.4 Additional information : 

Avoid inhaling gases, fumes, dust, mist, vapor and aerosols. 

Avoid contact with skin, eyes and clothing. 

6.1 Personal precautions, protective equipment and emergency procedures : 

Ensure adequate ventilation. 

Ensure air handling systems are operational. 

6.2 Environmental precautions  : 

Should not be released into the environment. 

Prevent from reaching drains, sewer or waterway. 

6.3 Methods and material for containment and cleaning up : 

Wear protective eye wear, gloves and clothing. 

6.4 Reference to other sections : None 

7.1 Precautions for safe handling : 

Avoid breathing mist or vapor. 

Do not eat, drink, smoke or use personal products when handling chemical substances. 

Conditions for safe storage, including any incompatibilities:  

Store closed upright and in a cool dry place, should be 15 - 30 deg C or 60 - 90 deg F. 

7.2 Specific end use(s): 

No additional information. 

5 Firefighting measures 

6 Accidental release measures 

7 Handling and storage 

http://www.alconox.com/
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8.1 Control  parameters  : 

No applicable occupational exposure limits 

8.2 Exposure controls 

Appropriate engineering controls: 

Emergency eye wash fountains and safety showers should be available in the immediate vicinity of use 

or handling. 

Respiratory protection: 

Not needed under normal conditions. 

Protection of skin: 

Select glove material impermeable and resistant to the substance. 

Eye protection: 

Safety goggles or glasses, or appropriate eye protection. 

General hygienic measures: 

Wash hands before breaks and at the end of work. 

Avoid contact with skin, eyes and clothing. 

Appearance (physical 

state, color): 
Pale yellow liquid 

Explosion limit lower: 

Explosion limit upper: 

Not determined or not 

available. 

Not determined or not 

available. 

Odor: 
Not determined or not 

available. 
Vapor pressure at 20°C: 

Not determined or not 

available. 

Odor threshold: 
Not determined or not 

available. 
Vapor density: 

Not determined or not 

available. 

pH-value: 8.5 as is Relative density: 
Not determined or not 

available. 

Melting/Freezing point: 
Not determined or not 

available. 
Solubilities: 

Not determined or not 

available. 

Boiling point/Boiling 

range: 
Not determined or not 

available. 

Partition coefficient (n- 

octanol/water): 
Not determined or not 

available. 

Flash point (closed cup): 
Not determined or not 

available. 

Auto/Self-ignition 

temperature: 
Not determined or not 

available. 

Evaporation rate: 
Not determined or not 

available. 

Decomposition 

temperature: 
Not determined or not 

available. 

Flammability (solid, 

gaseous): 
Not determined or not 

available. 
Viscosity: 

a. Kinematic: Not

determined or not available.

b. Dynamic: Not determined

or not available.

8 Exposure controls/personal protection 

9 Physical and chemical properties 

http://www.alconox.com/
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Density at 20°C: Not determined or not available. 

10.1 Reactivity  :  None 

10.2 Chemical  stability : None 

10.3 Possibility hazardous reactions : None 

10.4 Conditions to avoid :  None 

10.5 Incompatible materials : None 

10.6 Hazardous decomposition products : None 

11.1   Information on toxicological effects  : 

Acute Toxicity: 

Oral: 

: LD50 >5000 mg per kg Rat, Oral) - product   . 

Chronic Toxicity: No additional information. 

Skin corrosion/irritation: 

Alcohol Ethoxylate: May cause mild to moderate skin irritation. 

Sodium Alkylbenzene Sulfonate: Causes skin irritation.  

Lauramine oxide: Causes skin irritation. 

Serious eye damage/irritation: 

Sodium Alkylbenzene Sulfonate: Causes serious eye irritation. 

Alcohol Ethoxylate: Causes moderate to severe eye irritation and conjunctivitis. 

Sodium xylenesulphonate: Rabbit: irritating to eyes. 

Lauramine oxide: Causes serious eye damage. 

Respiratory or skin sensitization: No additional information. 

Carcinogenicity: No additional information. 

IARC (International Agency for Research on Cancer): None of the ingredients are listed. 

NTP (National Toxicology Program): None of the ingredients are listed. 

Germ cell mutagenicity: No additional information. 

Reproductive toxicity: No additional information. 

STOT-single and repeated exposure: No additional information. 

Additional toxicological information: No additional information. 

12.1 Toxicity: 

Sodium Alkylbenzene Sulfonate: Fish, LC50 1.67 mg/l, 96 hours. 

10 Stability and reactivity 

11 Toxicological information 

12 Ecological information 
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Sodium Alkylbenzene Sulfonate: Aquatic invertebrates, EC50 Daphnia 2.4 mg/l, 48 hours. 

Sodium Alkylbenzene Sulfonate: Aquatic Plants, EC50 Algae 29 mg/l, 96 hours. 

Lauramine oxide: Fish, LC0 24.3 mg/l, 96h [Killifish (Cyprinodontidae)] 

Lauramine oxide: Aquatic invertebrates, (LC50): 3.6 mg/l 96 hours [Daphnia (Daphnia)]. 

Lauramine oxide: Aquatic plants, EC50 Algae 0.31 mg/l 72 hours [Algae] 

Alcohol Ethoxylate: Aquatic invertebrates, (LC50): 4.01 mg/l 48 hours [Daphnia (daphnia)]. 

12.2 Persistence and degradability: No additional information. 

12.3 Bioaccumulative potential: No additional information. 

12.4 Mobility in  soil: No additional information. 

General notes: No additional information. 

12.5 Results of PBT and vPvB assessment: 

PBT: No additional information. 

vPvB: No additional information. 

12.6 Other adverse effects: No additional information. 

13.1 Waste treatment methods (consult local, regional and national authorities for proper disposal) 

Relevant Information: 

It is the responsibility of the waste generator to properly characterize all waste materials according to 

applicable regulatory entities. (US 40CFR262.11). 

14.1   UN Number: 

ADR, ADN, DOT, IMDG, IATA 

None 

14.2   UN Proper shipping name: 

ADR, ADN, DOT, IMDG, IATA 

None 

14.3  Transport hazard classes: 

ADR, ADN, DOT, IMDG, IATA 
Class: 

Label: 

LTD. QTY: 

None 

None 

None 

US DOT 

Limited Quantity Exception: None 

Bulk: 

RQ (if applicable): None 

Proper shipping Name: None 

Hazard Class: None 

Packing Group: None 

Marine Pollutant (if applicable): No 

additional information. 

Comments: None 

Non Bulk: 

RQ (if applicable): None 

Proper shipping Name: None 

Hazard Class: None 

Packing Group: None 

Marine Pollutant (if applicable): No 

additional information. 

Comments: None 

13 Disposal considerations 

14 Transport information 
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14.4   Packing group: 

ADR, ADN, DOT, IMDG, IATA 

None 

14.5   Environmental hazards : None 

14.6   Special precautions for user: None 

Danger code (Kemler): None 

EMS number: None 

Segregation groups: None 

14.7  Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code: Not applicable. 

14.8   Transport/Additional information: 

Transport category: None 

Tunnel restriction code: None 

UN  "Model Regulation": None 

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture.  

North American 

SARA 

Section 313 (specific toxic chemical listings): None of the ingredients are listed. 

Section 302 (extremely hazardous substances): None of the ingredients are listed. 

CERCLA (Comprehensive Environmental Response, Clean up and Liability Act) Reportable 

Spill Quantity: None of the ingredients are listed. 

TSCA (Toxic Substances Control Act): 

Inventory: All ingredients are listed. 

Rules and Orders: Not applicable. 

Proposition 65 (California): 

Chemicals known to cause cancer: None of the ingredients are listed. 

Chemicals known to cause reproductive toxicity for females: None of the ingredients are 

listed. 

Chemicals known to cause reproductive toxicity for males: None of the ingredients are listed. 

Chemicals known to cause developmental toxicity: None of the ingredients are listed. 

EU 

15 Regulatory information 

Canadian 

Canadian Domestic Substances List (DSL): 

All ingredients are listed. 
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Trade Name: Liquinox 
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Asia Pacific 

Abbreviations and Acronyms: None 

Summary of Phrases 

Hazard statements: 

H315 Causes skin irritation. 

H319 Causes serious eye irritation. 

Precautionary statements: 

P264 Wash skin thoroughly after handling. 

P280 Wear protective gloves/protective clothing/eye protection/face protection. 

P302+P352 If on skin: Wash with soap and water. 

P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses if 

present and easy to do. Continue rinsing. 

P332+P313 If skin irritation occurs: Get medical advice/attention. 

P501 Dispose of contents and container as instructed in Section 13. 

Manufacturer Statement: 

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and 

belief at the date of its publication. The information given is designed only as guidance for safe handling, 

use, processing, storage, transportation, disposal and release and is not to be considered a warranty or 

quality specification. The information relates only to the specific material designated and may not be valid 

for such material used in combination with any other materials or in any process, unless specified in the 

text. 

NFPA: 1-0-0 

HMIS: 1-0-0 

Australia 

Australian Inventory of Chemical Substances (AICS): All ingredients are listed. 

China 

Inventory of Existing Chemical Substances in China (IECSC): All ingredients are listed. 

Japan 

Inventory of Existing and New Chemical Substances (ENCS): All ingredients are listed. 

Korea 

Existing Chemicals List (ECL): All ingredients are listed. 

New Zealand 

New Zealand Inventory of Chemicals (NZOIC): All ingredients are listed. 

Philippines 

Philippine Inventory of Chemicals and Chemical Substances (PICCS): All ingredients are listed. 

Taiwan 

Taiwan Chemical Substance Inventory (TSCI): All ingredients are   listed. 

16 Other information 
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Spray Paint

Not available.

Aerosol.

(216) 566-2917

SAFETY DATA SHEET

Product name

Other means of 
identification

Product type

Emergency telephone 
number of the company

Section 1. Identification
:

:

:

:

Manufacturer : SHERWIN-WILLIAMS CANADA, INC.
8500 Leslie St., Suite 220
Thornhill, ON L3T 7M8

Relevant identified uses of the substance or mixture and uses advised against

Not applicable.

E112

E112Product code :

Product Information 
Telephone Number

: (905) 761-9185

Regulatory Information 
Telephone Number

: (216) 566-2902

Transportation Emergency 
Telephone Number

: (800) 424-9300

CAS # : Not applicable.

Section 2. Hazards identification
FLAMMABLE AEROSOLS - Category 1
GASES UNDER PRESSURE - Compressed gas
SKIN CORROSION/IRRITATION - Category 2
SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 2A
SKIN SENSITIZATION - Category 1
CARCINOGENICITY - Category 2
TOXIC TO REPRODUCTION (Unborn child) - Category 2
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Respiratory tract 
irritation) - Category 3
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Narcotic effects) -
Category 3
SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) - Category 2
ASPIRATION HAZARD - Category 1

Classification of the 
substance or mixture

:

Signal word : Danger

Hazard pictograms :

GHS label elements

Percentage of the mixture consisting of ingredient(s) of unknown oral toxicity: 27.9%
Percentage of the mixture consisting of ingredient(s) of unknown dermal toxicity: 84.4%
Percentage of the mixture consisting of ingredient(s) of unknown inhalation toxicity: 50.
5%
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Section 2. Hazards identification

Precautionary statements

Prevention : Obtain special instructions before use.  Do not handle until all safety precautions have 
been read and understood.  Wear protective gloves.  Wear eye or face protection.
Wear protective clothing.  Keep away from heat, hot surfaces, sparks, open flames and 
other ignition sources. No smoking.  Do not spray on an open flame or other ignition 
source.  Use only outdoors or in a well-ventilated area.  Do not breathe dust or mist.
Wash hands thoroughly after handling.  Contaminated work clothing must not be 
allowed out of the workplace.  Pressurized container: Do not pierce or burn, even after 
use.

Response : Get medical attention if you feel unwell.  IF exposed or concerned:  Get medical 
attention.  IF INHALED:  Remove person to fresh air and keep comfortable for breathing.
Call a POISON CENTER or physician if you feel unwell.  IF SWALLOWED:
Immediately call a POISON CENTER or physician.  Do NOT induce vomiting.  IF ON 
SKIN:  Wash with plenty of soap and water.  Wash contaminated clothing before reuse.
If skin irritation or rash occurs:  Get medical attention.  IF IN EYES:  Rinse cautiously 
with water for several minutes.  Remove contact lenses, if present and easy to do.
Continue rinsing.  If eye irritation persists:  Get medical attention.

Storage : Store locked up.  Protect from sunlight.  Do not expose to temperatures exceeding 50 
°C/122 °F.  Store in a well-ventilated place.

Disposal Dispose of contents and container in accordance with all local, regional, national and 
international regulations.

General : Read label before use.  Keep out of reach of children.  If medical advice is needed, have 
product container or label at hand.

Hazards not otherwise 
classified

: None known.

Extremely flammable aerosol.
Contains gas under pressure; may explode if heated.
Causes serious eye irritation.
Causes skin irritation.
May cause an allergic skin reaction.
Suspected of damaging the unborn child.
Suspected of causing cancer.
May be fatal if swallowed and enters airways.
May cause respiratory irritation.
May cause drowsiness or dizziness.
May cause damage to organs through prolonged or repeated exposure.

:Hazard statements

Please refer to the SDS for additional information. Keep out of reach of children.  Keep 
upright in a cool, dry place. Do not discard empty can in trash compactor.

Supplemental label 
elements

DELAYED EFFECTS FROM LONG TERM OVEREXPOSURE. Contains solvents which 
can cause permanent brain and nervous system damage. Intentional misuse by 
deliberately concentrating and inhaling the contents can be harmful or fatal.

:

Section 3. Composition/information on ingredients

Acetone 32.74 67-64-1
Toluene 20.77 108-88-3
Propane 13.6 74-98-6
Butane 13.07 106-97-8
Ethyl 3-Ethoxypropionate 2.91 763-69-9
Titanium Dioxide 1.28 13463-67-7
Methyl Ethyl Ketoxime 0.19 96-29-7

Ingredient name CAS number% by weight

Other means of 
identification

: Not available.

Substance/mixture

CAS number/other identifiers

: Mixture
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Section 3. Composition/information on ingredients

There are no additional ingredients present which, within the current knowledge of the supplier and in the 
concentrations applicable, are classified as hazardous to health and hence require reporting in this section.

Occupational exposure limits, if available, are listed in Section 8.

Any concentration shown as a range is to protect confidentiality or is due to batch variation.

Get medical attention immediately.  Call a poison center or physician.  Wash out mouth 
with water.  Remove dentures if any.  Remove victim to fresh air and keep at rest in a 
position comfortable for breathing.  If material has been swallowed and the exposed 
person is conscious, give small quantities of water to drink.  Stop if the exposed person 
feels sick as vomiting may be dangerous.  Aspiration hazard if swallowed.  Can enter 
lungs and cause damage.  Do not induce vomiting.  If vomiting occurs, the head should 
be kept low so that vomit does not enter the lungs.  Never give anything by mouth to an 
unconscious person.  If unconscious, place in recovery position and get medical 
attention immediately.  Maintain an open airway.  Loosen tight clothing such as a collar,
tie, belt or waistband.

Immediately flush eyes with plenty of water, occasionally lifting the upper and lower 
eyelids.  Check for and remove any contact lenses.  Continue to rinse for at least 10 
minutes.  Get medical attention.

Wash with plenty of soap and water.  Remove contaminated clothing and shoes.  Wash 
contaminated clothing thoroughly with water before removing it, or wear gloves.
Continue to rinse for at least 10 minutes.  Get medical attention.  In the event of any 
complaints or symptoms, avoid further exposure.  Wash clothing before reuse.  Clean 
shoes thoroughly before reuse.

Remove victim to fresh air and keep at rest in a position comfortable for breathing.  If it 
is suspected that fumes are still present, the rescuer should wear an appropriate mask 
or self-contained breathing apparatus.  If not breathing, if breathing is irregular or if 
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.  It 
may be dangerous to the person providing aid to give mouth-to-mouth resuscitation.
Get medical attention.  If necessary, call a poison center or physician.  If unconscious,
place in recovery position and get medical attention immediately.  Maintain an open 
airway.  Loosen tight clothing such as a collar, tie, belt or waistband.

Section 4. First aid measures

Eye contact

Skin contact

Inhalation

Ingestion :

:

:

:

Description of necessary first aid measures

Most important symptoms/effects, acute and delayed

Inhalation : Can cause central nervous system (CNS) depression.  May cause drowsiness or 
dizziness.  May cause respiratory irritation.

Can cause central nervous system (CNS) depression.  May be fatal if swallowed and 
enters airways.

:Ingestion

Skin contact : Causes skin irritation.  May cause an allergic skin reaction.

Causes serious eye irritation.:Eye contact

Over-exposure signs/symptoms

Inhalation Adverse symptoms may include the following:
respiratory tract irritation
coughing
nausea or vomiting
headache
drowsiness/fatigue
dizziness/vertigo

:

Eye contact : Adverse symptoms may include the following:
pain or irritation
watering
redness

Potential acute health effects
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Section 4. First aid measures

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training.  If it is 
suspected that fumes are still present, the rescuer should wear an appropriate mask or 
self-contained breathing apparatus.  It may be dangerous to the person providing aid to 
give mouth-to-mouth resuscitation.  Wash contaminated clothing thoroughly with water 
before removing it, or wear gloves.

Notes to physician : Treat symptomatically.  Contact poison treatment specialist immediately if large 
quantities have been ingested or inhaled.

Specific treatments : No specific treatment.

Skin contact

Ingestion

unconsciousness
reduced fetal weight
increase in fetal deaths
skeletal malformations

Adverse symptoms may include the following:
nausea or vomiting
reduced fetal weight
increase in fetal deaths
skeletal malformations

Adverse symptoms may include the following:
irritation
redness
reduced fetal weight
increase in fetal deaths
skeletal malformations

:

:

See toxicological information (Section 11)

Indication of immediate medical attention and special treatment needed, if necessary

Section 5. Fire-fighting measures

Promptly isolate the scene by removing all persons from the vicinity of the incident if 
there is a fire.  No action shall be taken involving any personal risk or without suitable 
training.  Move containers from fire area if this can be done without risk.  Use water 
spray to keep fire-exposed containers cool.

Hazardous thermal 
decomposition products

Specific hazards arising 
from the chemical

Decomposition products may include the following materials:
carbon dioxide
carbon monoxide
metal oxide/oxides

Extremely flammable aerosol.  Runoff to sewer may create fire or explosion hazard.  In 
a fire or if heated, a pressure increase will occur and the container may burst, with the 
risk of a subsequent explosion.  Gas may accumulate in low or confined areas or travel 
a considerable distance to a source of ignition and flash back, causing fire or explosion.
Bursting aerosol containers may be propelled from a fire at high speed.

Fire-fighters should wear appropriate protective equipment and self-contained breathing 
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Special protective 
equipment for fire-fighters

Use an extinguishing agent suitable for the surrounding fire.

Extinguishing media

:

:

:

None known.

Suitable extinguishing 
media

:

Unsuitable extinguishing 
media

:

Special protective actions 
for fire-fighters

:
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Section 6. Accidental release measures

Environmental precautions

Personal precautions, protective equipment and emergency procedures

Stop leak if without risk.  Move containers from spill area.  Use spark-proof tools and 
explosion-proof equipment.  Approach release from upwind.  Prevent entry into sewers,
water courses, basements or confined areas.  Wash spillages into an effluent treatment 
plant or proceed as follows.  Contain and collect spillage with non-combustible,
absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and place in 
container for disposal according to local regulations (see Section 13).  Dispose of via a 
licensed waste disposal contractor.  Contaminated absorbent material may pose the 
same hazard as the spilled product.  Note: see Section 1 for emergency contact 
information and Section 13 for waste disposal.

:

: No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas.  Keep unnecessary and unprotected personnel from 
entering.  In the case of aerosols being ruptured, care should be taken due to the rapid 
escape of the pressurized contents and propellant.  If a large number of containers are 
ruptured, treat as a bulk material spillage according to the instructions in the clean-up 
section.  Do not touch or walk through spilled material.  Shut off all ignition sources.  No 
flares, smoking or flames in hazard area.  Avoid breathing vapor or mist.  Provide 
adequate ventilation.  Wear appropriate respirator when ventilation is inadequate.  Put 
on appropriate personal protective equipment.

Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains 
and sewers.  Inform the relevant authorities if the product has caused environmental 
pollution (sewers, waterways, soil or air).

Large spill :

Stop leak if without risk.  Move containers from spill area.  Use spark-proof tools and 
explosion-proof equipment.  Dilute with water and mop up if water-soluble.  Alternatively,
or if water-insoluble, absorb with an inert dry material and place in an appropriate waste 
disposal container.  Dispose of via a licensed waste disposal contractor.

Small spill :

Methods and materials for containment and cleaning up

For non-emergency 
personnel

For emergency responders : If specialized clothing is required to deal with the spillage, take note of any information in 
Section 8 on suitable and unsuitable materials.  See also the information in "For non-
emergency personnel".

Section 7. Handling and storage

Advice on general 
occupational hygiene

Eating, drinking and smoking should be prohibited in areas where this material is 
handled, stored and processed.  Workers should wash hands and face before eating,
drinking and smoking.  Remove contaminated clothing and protective equipment before 
entering eating areas.  See also Section 8 for additional information on hygiene 
measures.

:

Protective measures Put on appropriate personal protective equipment (see Section 8).  Persons with a 
history of skin sensitization problems should not be employed in any process in which 
this product is used.  Pressurized container: protect from sunlight and do not expose to 
temperatures exceeding 50°C.  Do not pierce or burn, even after use.  Avoid exposure -
obtain special instructions before use.  Avoid exposure during pregnancy.  Do not 
handle until all safety precautions have been read and understood.  Do not get in eyes 
or on skin or clothing.  Do not breathe vapor or mist.  Do not swallow.  Avoid breathing 
gas.  Use only with adequate ventilation.  Wear appropriate respirator when ventilation is 
inadequate.  Store and use away from heat, sparks, open flame or any other ignition 
source.  Use explosion-proof electrical (ventilating, lighting and material handling)
equipment.  Use only non-sparking tools.  Empty containers retain product residue and 
can be hazardous.

:

Precautions for safe handling
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Section 7. Handling and storage
Conditions for safe storage,
including any 
incompatibilities

Store in accordance with local regulations.  Store away from direct sunlight in a dry, cool 
and well-ventilated area, away from incompatible materials (see Section 10) and food 
and drink.  Protect from sunlight.  Store locked up.  Eliminate all ignition sources.  Use 
appropriate containment to avoid environmental contamination.  See Section 10 for 
incompatible materials before handling or use.

:

Acetone ACGIH TLV (United States, 3/2016).
  TWA: 250 ppm 8 hours.
  STEL: 500 ppm 15 minutes.
NIOSH REL (United States, 10/2016).
  TWA: 250 ppm 10 hours.
  TWA: 590 mg/m³ 10 hours.
OSHA PEL (United States, 6/2016).
  TWA: 1000 ppm 8 hours.
  TWA: 2400 mg/m³ 8 hours.

Toluene OSHA PEL Z2 (United States, 2/2013).
  TWA: 200 ppm 8 hours.
  CEIL: 300 ppm
  AMP: 500 ppm 10 minutes.
NIOSH REL (United States, 10/2016).
  TWA: 100 ppm 10 hours.
  TWA: 375 mg/m³ 10 hours.
  STEL: 150 ppm 15 minutes.
  STEL: 560 mg/m³ 15 minutes.
ACGIH TLV (United States, 3/2016).
  TWA: 20 ppm 8 hours.

Propane NIOSH REL (United States, 10/2016).
  TWA: 1000 ppm 10 hours.
  TWA: 1800 mg/m³ 10 hours.
OSHA PEL (United States, 6/2016).
  TWA: 1000 ppm 8 hours.
  TWA: 1800 mg/m³ 8 hours.

Butane NIOSH REL (United States, 10/2016).
  TWA: 800 ppm 10 hours.
  TWA: 1900 mg/m³ 10 hours.
ACGIH TLV (United States, 3/2016).
  STEL: 1000 ppm 15 minutes.

Ethyl 3-Ethoxypropionate None.
Titanium Dioxide ACGIH TLV (United States, 3/2016).

  TWA: 10 mg/m³ 8 hours.
OSHA PEL (United States, 6/2016).
  TWA: 15 mg/m³ 8 hours. Form: Total dust

Methyl Ethyl Ketoxime AIHA WEEL (United States, 10/2011). Skin 
sensitizer. 
  TWA: 10 ppm 8 hours.

Section 8. Exposure controls/personal protection

Ingredient name Exposure limits

Control parameters

Occupational exposure limits (OSHA United States)

Occupational exposure limits (Canada)
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Section 8. Exposure controls/personal protection

Acetone CA Alberta Provincial (Canada, 4/2009).
  8 hrs OEL: 1200 mg/m³ 8 hours.
  15 min OEL: 1800 mg/m³ 15 minutes.
  8 hrs OEL: 500 ppm 8 hours.
  15 min OEL: 750 ppm 15 minutes.
CA British Columbia Provincial (Canada,
7/2016).
  TWA: 250 ppm 8 hours.
  STEL: 500 ppm 15 minutes.
CA Ontario Provincial (Canada, 7/2015).
  TWA: 500 ppm 8 hours.
  STEL: 750 ppm 15 minutes.
CA Québec Provincial (Canada, 1/2014).
  TWAEV: 500 ppm 8 hours.
  TWAEV: 1190 mg/m³ 8 hours.
  STEV: 1000 ppm 15 minutes.
  STEV: 2380 mg/m³ 15 minutes.
CA Saskatchewan Provincial (Canada,
7/2013).
  STEL: 750 ppm 15 minutes.
  TWA: 500 ppm 8 hours.

toluene CA Alberta Provincial (Canada, 4/2009).
Absorbed through skin. 
  8 hrs OEL: 50 ppm 8 hours.
  8 hrs OEL: 188 mg/m³ 8 hours.
CA British Columbia Provincial (Canada,
7/2016).
  TWA: 20 ppm 8 hours.
CA Ontario Provincial (Canada, 7/2015).
  TWA: 20 ppm 8 hours.
CA Québec Provincial (Canada, 1/2014).
Absorbed through skin. 
  TWAEV: 50 ppm 8 hours.
  TWAEV: 188 mg/m³ 8 hours.
CA Saskatchewan Provincial (Canada,
7/2013). Absorbed through skin. 
  STEL: 60 ppm 15 minutes.
  TWA: 50 ppm 8 hours.

Propane CA Alberta Provincial (Canada, 4/2009).
  8 hrs OEL: 1000 ppm 8 hours.
CA British Columbia Provincial (Canada,
7/2016).
  TWA: 1000 ppm 8 hours.
CA Québec Provincial (Canada, 1/2014).
  TWAEV: 1000 ppm 8 hours.
  TWAEV: 1800 mg/m³ 8 hours.
CA Ontario Provincial (Canada, 7/2015).
  TWA: 1000 ppm 8 hours.
CA Saskatchewan Provincial (Canada,
7/2013).
  STEL: 1250 ppm 15 minutes.
  TWA: 1000 ppm 8 hours.

Butane CA Alberta Provincial (Canada, 4/2009).
  8 hrs OEL: 1000 ppm 8 hours.
CA British Columbia Provincial (Canada,
7/2016).
  TWA: 600 ppm 8 hours.

Ingredient name Exposure limits
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Section 8. Exposure controls/personal protection

Hand protection Chemical-resistant, impervious gloves complying with an approved standard should be 
worn at all times when handling chemical products if a risk assessment indicates this is 
necessary.  Considering the parameters specified by the glove manufacturer, check 
during use that the gloves are still retaining their protective properties.  It should be 
noted that the time to breakthrough for any glove material may be different for different 
glove manufacturers.  In the case of mixtures, consisting of several substances, the 
protection time of the gloves cannot be accurately estimated.

Safety eyewear complying with an approved standard should be used when a risk 
assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts.  If contact is possible, the following protection should be worn, unless 
the assessment indicates a higher degree of protection:  chemical splash goggles.

Eye/face protection

:

:

Emissions from ventilation or work process equipment should be checked to ensure 
they comply with the requirements of environmental protection legislation.  In some 
cases, fume scrubbers, filters or engineering modifications to the process equipment 
will be necessary to reduce emissions to acceptable levels.

Appropriate engineering 
controls

: Use only with adequate ventilation.  Use process enclosures, local exhaust ventilation or 
other engineering controls to keep worker exposure to airborne contaminants below any 
recommended or statutory limits.  The engineering controls also need to keep gas,
vapor or dust concentrations below any lower explosive limits.  Use explosion-proof 
ventilation equipment.

Wash hands, forearms and face thoroughly after handling chemical products, before 
eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Contaminated work clothing should not be allowed out of the workplace.  Wash 
contaminated clothing before reusing.  Ensure that eyewash stations and safety 
showers are close to the workstation location.

Hygiene measures :

Individual protection measures

Skin protection

  STEL: 750 ppm 15 minutes.
CA Québec Provincial (Canada, 1/2014).
  TWAEV: 800 ppm 8 hours.
  TWAEV: 1900 mg/m³ 8 hours.
CA Ontario Provincial (Canada, 7/2015).
  TWA: 800 ppm 8 hours.
CA Saskatchewan Provincial (Canada,
7/2013).
  STEL: 1250 ppm 15 minutes.
  TWA: 1000 ppm 8 hours.

Methyl Ethyl Ketoxime AIHA WEEL (United States, 10/2011). Skin 
sensitizer. 
  TWA: 10 ppm 8 hours.

Environmental exposure 
controls

:

Acetone NOM-010-STPS-2014 (Mexico, 4/2016).
  TWA: 500 ppm 8 hours.
  STEL: 750 ppm 15 minutes.

toluene NOM-010-STPS-2014 (Mexico, 4/2016).
  TWA: 20 ppm 8 hours.

Propane NOM-010-STPS-2014 (Mexico, 4/2016).
  TWA: 1000 ppm 8 hours.

Butane NOM-010-STPS-2014 (Mexico, 4/2016).
  TWA: 1000 ppm 8 hours.

Ingredient name Exposure limits

Occupational exposure limits (Mexico)
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Section 8. Exposure controls/personal protection

Based on the hazard and potential for exposure, select a respirator that meets the 
appropriate standard or certification.  Respirators must be used according to a 
respiratory protection program to ensure proper fitting, training, and other important 
aspects of use.

Respiratory protection :

Body protection Personal protective equipment for the body should be selected based on the task being 
performed and the risks involved and should be approved by a specialist before 
handling this product.  When there is a risk of ignition from static electricity, wear anti-
static protective clothing.  For the greatest protection from static discharges, clothing 
should include anti-static overalls, boots and gloves.

:

Other skin protection : Appropriate footwear and any additional skin protection measures should be selected 
based on the task being performed and the risks involved and should be approved by a 
specialist before handling this product.

Section 9. Physical and chemical properties

Physical state

Melting point

Vapor pressure

Relative density

Vapor density

Solubility

Liquid.

Not available.

0.75

1.55 [Air = 1]

101.3 kPa (760 mm Hg) [at 20°C]

Not available.

Not available.Odor

pH

Not available.Color

Evaporation rate 5.6 (butyl acetate = 1)

Auto-ignition temperature

Flash point

Not available.

Closed cup: -29°C (-20.2°F) [Pensky-Martens Closed Cup]

Not available.

Not available.

Viscosity Kinematic (40°C (104°F)): <0.205 cm2/s (<20.5 cSt)

Not available.Odor threshold

Partition coefficient: n-
octanol/water

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Appearance

Boiling point : Not available.

Flammability (solid, gas) : Not available.

Lower and upper explosive 
(flammable) limits

: Lower: 1%
Upper: 12.8%

Decomposition temperature : Not available.

Type of aerosol : Spray

Heat of combustion : 27.778 kJ/g

Aerosol product

Molecular weight : Not applicable.

Section 10. Stability and reactivity

The product is stable.Chemical stability :

Possibility of hazardous 
reactions

: Under normal conditions of storage and use, hazardous reactions will not occur.

Reactivity : No specific test data related to reactivity available for this product or its ingredients.
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Section 10. Stability and reactivity

Hazardous decomposition 
products

Conditions to avoid Avoid all possible sources of ignition (spark or flame).

Under normal conditions of storage and use, hazardous decomposition products should 
not be produced.

No specific data.

:

:

Incompatible materials :

Section 11. Toxicological information

Acute toxicity

Acetone LD50 Oral Rat 5800 mg/kg -
Toluene LC50 Inhalation Vapor Rat 49 g/m³ 4 hours

LD50 Oral Rat 636 mg/kg -
Butane LC50 Inhalation Vapor Rat 658000 mg/m³ 4 hours
Ethyl 3-Ethoxypropionate LD50 Oral Rat 3200 mg/kg -
Methyl Ethyl Ketoxime LD50 Oral Rat 930 mg/kg -

Product/ingredient name Result Species Dose Exposure

Mutagenicity

Irritation/Corrosion

Acetone Eyes - Mild irritant Human - 186300 parts 
per million

-

Eyes - Mild irritant Rabbit - 10 microliters -
Eyes - Moderate irritant Rabbit - 24 hours 20 

milligrams
-

Eyes - Severe irritant Rabbit - 20 milligrams -
Skin - Mild irritant Rabbit - 24 hours 500 

milligrams
-

Skin - Mild irritant Rabbit - 395 
milligrams

-

Toluene Eyes - Mild irritant Rabbit - 0.5 minutes 
100 
milligrams

-

Eyes - Mild irritant Rabbit - 870 
Micrograms

-

Eyes - Severe irritant Rabbit - 24 hours 2 
milligrams

-

Skin - Mild irritant Pig - 24 hours 250 
microliters

-

Skin - Mild irritant Rabbit - 435 
milligrams

-

Skin - Moderate irritant Rabbit - 24 hours 20 
milligrams

-

Skin - Moderate irritant Rabbit - 500 
milligrams

-

Ethyl 3-Ethoxypropionate Skin - Mild irritant Rabbit - 24 hours 500 
milligrams

-

Titanium Dioxide Skin - Mild irritant Human - 72 hours 300 
Micrograms 
Intermittent

-

Methyl Ethyl Ketoxime Eyes - Severe irritant Rabbit - 100 
microliters

-

Product/ingredient name Result Score Exposure Observation

Sensitization

Not available.

Species

Information on toxicological effects
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Section 11. Toxicological information

Carcinogenicity

Not available.

Not available.

Teratogenicity

Not available.

Reproductive toxicity

Not available.

Specific target organ toxicity (single exposure)

Specific target organ toxicity (repeated exposure)

Acetone Category 3 Not applicable. Respiratory tract 
irritation and 
Narcotic effects

Toluene Category 3 Not applicable. Respiratory tract 
irritation and 
Narcotic effects

Propane Category 3 Not applicable. Respiratory tract 
irritation and 
Narcotic effects

Butane Category 3 Not applicable. Respiratory tract 
irritation and 
Narcotic effects

Name Category

Name Category

Acetone Category 2 Not determined Not determined
Toluene Category 2 Not determined Not determined
Propane Category 2 Not determined Not determined
Butane Category 2 Not determined Not determined

Aspiration hazard

Name Result

Toluene ASPIRATION HAZARD - Category 1
Propane ASPIRATION HAZARD - Category 1
Butane ASPIRATION HAZARD - Category 1

Route of 
exposure

Target organs

Route of 
exposure

Target organs

Classification

Toluene - 3 -
Titanium Dioxide - 2B -

Product/ingredient name NTPIARCOSHA

Information on the likely 
routes of exposure

Inhalation : Can cause central nervous system (CNS) depression.  May cause drowsiness or 
dizziness.  May cause respiratory irritation.

Can cause central nervous system (CNS) depression.  May be fatal if swallowed and 
enters airways.

:Ingestion

Skin contact : Causes skin irritation.  May cause an allergic skin reaction.

Causes serious eye irritation.:Eye contact

: Not available.

Potential acute health effects
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Not available.

May cause damage to organs through prolonged or repeated exposure.  Once 
sensitized, a severe allergic reaction may occur when subsequently exposed to very low 
levels.

General :

Suspected of causing cancer.  Risk of cancer depends on duration and level of 
exposure.

Carcinogenicity :

No known significant effects or critical hazards.Mutagenicity :

Suspected of damaging the unborn child.Teratogenicity :

Developmental effects : No known significant effects or critical hazards.

Fertility effects : No known significant effects or critical hazards.

Symptoms related to the physical, chemical and toxicological characteristics

Skin contact

Ingestion

Inhalation Adverse symptoms may include the following:
respiratory tract irritation
coughing
nausea or vomiting
headache
drowsiness/fatigue
dizziness/vertigo
unconsciousness
reduced fetal weight
increase in fetal deaths
skeletal malformations

Adverse symptoms may include the following:
nausea or vomiting
reduced fetal weight
increase in fetal deaths
skeletal malformations

Adverse symptoms may include the following:
irritation
redness
reduced fetal weight
increase in fetal deaths
skeletal malformations

:

:

:

Eye contact : Adverse symptoms may include the following:
pain or irritation
watering
redness

Potential chronic health effects

Delayed and immediate effects and also chronic effects from short and long term exposure

Numerical measures of toxicity

Oral 2146.7 mg/kg

Route ATE value

Acute toxicity estimates

Potential immediate 
effects

: Not available.

Short term exposure

Potential delayed effects : Not available.

Potential immediate 
effects

: Not available.

Long term exposure

Potential delayed effects : Not available.
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Section 12. Ecological information

LogPow BCF Potential

Bioaccumulative potential

Other adverse effects : No known significant effects or critical hazards.

Product/ingredient name

Toluene - 90 low
Methyl Ethyl Ketoxime - 2.5 to 5.8 low

Product/ingredient name Aquatic half-life Photolysis Biodegradability

Acetone - - Readily
Toluene - - Readily

Toxicity

Acetone Acute EC50 7200000 µg/l Fresh water Algae - Selenastrum sp. 96 hours
Acute LC50 6000000 µg/l Fresh water Crustaceans - Gammarus pulex 48 hours
Acute LC50 6900 mg/l Fresh water Daphnia - Daphnia magna 48 hours
Acute LC50 5600 ppm Fresh water Fish - Poecilia reticulata 96 hours
Chronic NOEC 4.95 mg/l Marine water Algae - Ulva pertusa 96 hours
Chronic NOEC 0.016 ml/L Fresh water Crustaceans - Daphniidae 21 days
Chronic NOEC 0.1 ml/L Fresh water Daphnia - Daphnia magna -

Neonate
21 days

Chronic NOEC 0.1 mg/l Fresh water Fish - Fundulus heteroclitus 4 weeks
Toluene Acute EC50 12500 µg/l Fresh water Algae - Pseudokirchneriella 

subcapitata
72 hours

Acute EC50 11600 µg/l Fresh water Crustaceans - Gammarus 
pseudolimnaeus - Adult

48 hours

Acute EC50 6000 µg/l Fresh water Daphnia - Daphnia magna -
Juvenile (Fledgling, Hatchling,
Weanling)

48 hours

Acute LC50 5500 µg/l Fresh water Fish - Oncorhynchus kisutch - Fry 96 hours
Chronic NOEC 1000 µg/l Fresh water Daphnia - Daphnia magna 21 days

Titanium Dioxide Acute LC50 >1000000 µg/l Marine water Fish - Fundulus heteroclitus 96 hours
Methyl Ethyl Ketoxime Acute LC50 843000 µg/l Fresh water Fish - Pimephales promelas 96 hours

Product/ingredient name SpeciesResult Exposure

Persistence and degradability

Soil/water partition 
coefficient (KOC)

: Not available.

Mobility in soil

Section 13. Disposal considerations
The generation of waste should be avoided or minimized wherever possible.  Disposal 
of this product, solutions and any by-products should at all times comply with the 
requirements of environmental protection and waste disposal legislation and any 
regional local authority requirements.  Dispose of surplus and non-recyclable products 
via a licensed waste disposal contractor.  Waste should not be disposed of untreated to 
the sewer unless fully compliant with the requirements of all authorities with jurisdiction.
Waste packaging should be recycled.  Incineration or landfill should only be considered 
when recycling is not feasible.  This material and its container must be disposed of in a 
safe way.  Empty containers or liners may retain some product residues.  Do not 
puncture or incinerate container.

:Disposal methods
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Section 14. Transport information

AEROSOLS

2.1

-

AEROSOLS

2.1

-

UN1950 UN1950

- Emergency 
schedules F-D, S-
U

DOT 
Classification

IMDG

UN number

UN proper 
shipping name

Transport 
hazard class(es)

Packing group

Additional 
information

Environmental 
hazards

Special precautions for user

Transport in bulk according 
to Annex II of MARPOL and 
the IBC Code

No. No.

Not available.

:

Proper shipping name :

Ship type : Not available.

Pollution category : Not available.

Not available.

:

TDG 
Classification

UN1950

AEROSOLS

2.1

-

No.

Product classified 
as per the 
following sections 
of the 
Transportation of 
Dangerous Goods 
Regulations: 2.
13-2.17 (Class 2).

Mexico 
Classification

UN1950

AEROSOLS

2.1

-

No.

-

Multi-modal shipping descriptions are provided for informational purposes and do not 
consider container sizes. The presence of a shipping description for a particular 
mode of transport (sea, air, etc.), does not indicate that the product is packaged 
suitably for that mode of transport. All packaging must be reviewed for suitability 
prior to shipment, and compliance with the applicable regulations is the sole 
responsibility of the person offering the product for transport. People loading and 
unloading dangerous goods must be trained on all of the risks deriving from the 
substances and on all actions in case of emergency situations.

IATA

UN1950

AEROSOLS,
flammable

2.1

-

No.

-

126

ERG No.

126 126

ERG No. ERG No.

Section 15. Regulatory information
SARA 313

SARA 313 (40 CFR 372.45) supplier notification can be found on the Environmental Data Sheet.
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Not applicable.
California Prop. 65

Section 16. Other information

8/25/2017

History

Date of printing

Date of issue/Date of 
revision

Version

Notice to reader

Date of previous issue

:

:

:

:

Key to abbreviations : ATE = Acute Toxicity Estimate
BCF = Bioconcentration Factor
GHS = Globally Harmonized System of Classification and Labelling of Chemicals
IATA = International Air Transport Association
IBC = Intermediate Bulk Container
IMDG = International Maritime Dangerous Goods
LogPow = logarithm of the octanol/water partition coefficient
MARPOL = International Convention for the Prevention of Pollution From Ships, 1973 
as modified by the Protocol of 1978. ("Marpol" = marine pollution)
UN = United Nations

8/25/2017

7/28/2017

6

Hazardous Material Information System (U.S.A.)

2

3

0

*Health

Flammability

Physical hazards

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4 
representing significant hazards or risks. Although HMIS® ratings and the associated label are not required on 
SDSs or products leaving a facility under 29 CFR 1910.1200, the preparer may choose to provide them. HMIS® 
ratings are to be used with a fully implemented HMIS® program. HMIS® is a registered trademark and service 
mark of the American Coatings Association, Inc.

The customer is responsible for determining the PPE code for this material. For more information on HMIS® 
Personal Protective Equipment (PPE) codes, consult the HMIS® Implementation Manual.

FLAMMABLE AEROSOLS - Category 1 On basis of test data
GASES UNDER PRESSURE - Compressed gas Calculation method
SKIN CORROSION/IRRITATION - Category 2 Calculation method
SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 2A Calculation method
SKIN SENSITIZATION - Category 1 Calculation method
CARCINOGENICITY - Category 2 Calculation method
TOXIC TO REPRODUCTION (Unborn child) - Category 2 Calculation method
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Respiratory tract 
irritation) - Category 3

Calculation method

SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Narcotic effects) -
Category 3

Calculation method

SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) - Category 2 Calculation method
ASPIRATION HAZARD - Category 1 Calculation method

Procedure used to derive the classification

Classification Justification
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Section 16. Other information
It is recommended that each customer or recipient of this Safety Data Sheet (SDS) study it carefully and consult 
resources, as necessary or appropriate, to become aware of and understand the data contained in this SDS and 
any hazards associated with the product. This information is provided in good faith and believed to be accurate 
as of the effective date herein. However, no warranty, express or implied, is given. The information presented 
here applies only to the product as shipped. The addition of any material can change the composition, hazards 
and risks of the product. Products shall not be repackaged, modified, or tinted except as specifically instructed 
by Sherwin-Williams, including but not limited to the incorporation of non Sherwin-Williams products or the use 
or addition of products in proportions not specified by Sherwin-Williams.  Regulatory requirements are subject 
to change and may differ between various locations and jurisdictions. The customer/buyer/user is responsible to 
ensure that his activities comply with all country, federal, state, provincial or local laws. The conditions for use 
of the product are not under the control of the manufacturer; the customer/buyer/user is responsible to 
determine the conditions necessary for the safe use of this product. The customer/buyer/user should not use the 
product for any purpose other than the purpose shown in the applicable section of this SDS without first 
referring to the supplier and obtaining written handling instructions. Due to the proliferation of sources for 
information such as manufacturer-specific SDS, the manufacturer cannot be responsible for SDSs obtained from 
any other source.
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PURPOSE 

The purpose of this Journey Management Plan (JMP) is to prevent losses associated with motor vehicle related 
incidents including: injuries to drivers, passengers and pedestrians, damage to motor vehicles and damage to 
third party property. By communicating potential safety risks before mobilizing to a site, a motor vehicle 
operator will be able to prepare for and avoid potential hazards. 

SCOPE 

This JMP applies to all vehicles assigned for the support of site operations, including company owned and 
personal use vehicles. This JMP does not apply to vendors (such as UPS, FedEx. etc.) not under contract with 
Chevron or their supplier. This JMP does not address hazards that are external to the site access/egress and on 
the onsite project operations. 

SPECIAL NOTE 

Because the site, weather, and traffic conditions may change frequently, the JMP shall be maintained 
and updated separate from the Site Health and Safety Plan (HASP). 

RESPONSIBILITIES 

Contract Project Manager 

The contract project manager is responsible to ensure that the site has a current JMP. 

Site Supervisor 

The Site Supervisor is responsible to create and keep current a JMP that is appropriate for the site conditions. It 
is also the Site Supervisor’s role to ensure each vehicle operator has a JMP that describes the conditions for his 
vehicle and equipment prior to mobilizing to the site. A common JMP may be used for several vehicles or as 
conditions dictate a separate JMP may be specific or unique to an individual vehicle. 

Vehicle Operator 

The assigned vehicle operator shall not mobilize to the site without first receiving and reviewing the JMP.  It is 
the vehicle operator’s responsibility to read and become familiar with the description and stipulations of the JMP 
prior to mobilizing to the site. DO NOT mobilize to the site to get clarification to the JMP. Because driving 
conditions may vary, vehicle operators shall also notify the Site Supervisor of any hazards not identified on the 
JMP so that the Site Supervisor can update the JMP. Because traffic conditions may change frequently on a 
project, the JMP shall be maintained and updated separate from the Site Health and Safety Plan. 

Scope of this JMP 
This JMP shall include the operation and use of the following vehicles and equipment: GHD and 
subcontractor trucks/vans and personal vehicles. 

All vehicle operators shall be responsible for ensuring their vehicles are maintained and being familiar 
with and obeying all laws related to vehicle operation. 
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During field activities, it is assumed that personnel will travel from the GHD Houston office to the San 
Jacinto River Waste Pits Superfund Site using the routes below. 

The route to the South Impoundment from the GHD office in Houston, TX is as follows: 

• Head south toward S. Rothway St.

• Turn right toward Rothway St.

• Turn right onto Rothway St.

• Turn right onto Northwest Fwy.

• Use the left lane to take the ramp onto US-290 East.

• Merge onto US-290 East.

• Take exit 11 to merge onto I-10 East.

• Continue straight to stay on I-10 East (signs for Smith St).

• Take exit 786 toward Monmouth Dr.

• Turn right onto Monmouth St.

• Turn left at the 1st cross street onto Market St.

• Continue on Market St for 1.1 miles.

The South Impoundment area will be to the right.
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The route to the North Impoundment from the GHD office in Houston, TX is as follows: 
 

• Head south toward S. Rothway St. 

• Turn right toward Rothway St. 

• Turn right onto Rothway St. 

• Turn right onto Northwest Fwy. 

• Use the left lane to take the ramp onto US-290 East. 

• Merge onto US-290 East. 

• Take exit 11 to merge onto I-10 East. 

• Continue straight to stay on I-10 East (signs for Smith St). 

• Take exit 786 toward Monmouth Dr. 

• Turn left onto Monmouth St. 

• Turn right onto Lincoln St. 

• Continue on E Freeway Service Rd. for 0.7 miles. 

• Continue straight for 0.2 miles. 

 

 The North Impoundment area will be to the left. 
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During field activities, it is assumed that personnel will travel the San Jacinto River Waste Pits 
Superfund Site to the local hospital (Houston Methodist Baytown Hospital) using the routes below. 
 
The route from the South Impoundment will be as follows: 

 

• Head northeast on Market St. 

• Turn right onto Monmouth St. 

• Turn right to merge onto I-10 East. 

• Merge onto I-10 East. 

• Keep right at the fork to continue on TX-330 Spur S, following signs for Baytown. 

• Take the Wade Rd./Baker Rd. exit. 

• Merge onto Decker Dr. 

• Turn left onto W Baker Rd. 

• Continue on W Baker Rd for 2.1 miles. 

• Turn right into the hospital entrance. 

 

Houston Methodist Baytown Hospital will be on the right. 
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The route from the North Impoundment to the hospital will be as follows: 

 

• Head northwest on E Freeway Service Rd toward Brookshire St. 

• Turn left onto Monmouth St. 

• Turn left onto the I-10 East ramp. 

• Merge onto I-10 East. 

• Keep right at the fork to continue on TX-330 Spur S, following signs for Baytown. 

• Take the Wade Rd./Baker Rd. exit. 

• Merge onto Decker Dr. 

• Turn left onto W Baker Rd. 

• Continue on W Baker Rd for 2.1 miles. 

• Turn right into the hospital entrance. 

 

Houston Methodist Baytown Hospital will be on the right. 
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During field activities, it is assumed that personnel will travel the San Jacinto River Waste Pits 
Superfund Site to the local urgent care clinic (Occupational Healthcare) using the routes below. 
 
The route from the South Impoundment will be as follows: 

 

• Head northeast on Market St. 

• Turn right onto Monmouth St. 

• Turn right to merge onto I 10 East. 

• Merge onto I 10 East. 

• Take exit 787 for Crosby Lynchburg Rd. 

• Use any lane to turn left onto Crosby Lynchburg Rd/S. Main St. 

• Continue on S. Main St. for 1.3 miles. 

 

  Occupational Healthcare will be on the left. 
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The route from the North Impoundment to the hospital will be as follows: 

 

• Head northwest on E Freeway Service Rd toward Brookshire St. 

• Turn left onto Monmouth St. 

• Turn left onto the I-10 East ramp. 

• Merge onto I-10 East. 

• Take exit 787 for Crosby - Lynchburg Rd. 

• Use any lane to turn left onto Crosby Lynchburg Rd/S Main St. 

• Continue on S Main St. for 1.3 miles. 

 
Occupational Healthcare will be on the left. 
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General Hazards 
It is the vehicle operator’s sole responsibility to read and become familiar with the description and 
stipulations of the JMP prior to mobilizing to the site. All drivers will avoid distractions including but 
not limited to using cell phones in any form. 

High volume facility with heavy traffic flow at peak driving times (early morning, mid-day, and evening 
rush hour). 

The driver should anticipate hazards, maintain a safety cushion around the vehicle, and adjust their 
driving speed. Weather conditions will be monitored throughout the day and prior to mobilization. Rain 
or mist reduces visibility and wet pavement reduces traction. Turn headlights on to increase visibility 
regardless of weather conditions. Make sure windshield wipers are in proper working condition. 
Reduce speed so that stopping can be made safely and obey posted speed limits. Use turn signals 
appropriately. 

Site Specific Hazards 
Specific hazards include heavy traffic on expressways, state roadways, residential neighborhoods, 
semi-trucks, sudden stops and merging traffic. 

Directions: Access to the Site 
Ingress can be made to the San Jacinto River Waste Pits Superfund Site at 18003 Market St. 

Directions: Leaving the Site 
Egress from the San Jacinto River Waste Pits Superfund Site can be made by turning following 
Market St. N and Turning Right onto Monmouth Street. 

Site Specific Restrictions and Controls 
Use proper highway driving techniques and maintain proper highway speeds. Use proper parking lot 
driving procedures. Maintain a low speed at all times when driving in the office parking lots. Utilize 
turn signals and proper parking methods. 

This Journey Management Plan will be implemented during field activities at the San Jacinto River 
Waste Pits Superfund Site. This Journey Management Plan was created and will be maintained by 
GHD. 
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CHANGES TO THE JOURNEY MANAGEMENT PLAN 

Date Name Change/Comment (be specific) 

Manager Review and Approval 

Signature: 

Date: 
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1. Introduction 

GHD Services Inc. (GHD), on behalf of International Paper Company (IPC) and McGinnes Industrial 

Maintenance Corporation (MIMC; collectively referred to as the Respondents), submits to the United 

States Environmental Protection Agency (EPA) this Emergency Response Plan (ERP) for the San 

Jacinto River Waste Pits Site in Harris County, Texas (Site). This ERP was prepared in accordance 

with Section 5.6(b) of the Statement of Work (Appendix B) of the Administrative Settlement 

Agreement and Administrative Order on Consent for Remedial Design (AOC) for the Site dated 

April 11, 2018. 

This ERP complies with the EPA Remedial Design/Remedial Action Handbook and Occupational 

Safety and Health Administration (OSHA) standard for Hazardous Waste Operations and 

Emergency Response; Final Rule (29 Code of Federal Regulations [CFR] § 1910.120(1)(2) to plan 

for potential emergencies prior to the commencement of hazardous waste operations. 

Major incidents at the Site that may require emergency response would include: severe weather, 

fire, explosion, chemical reaction, truck rollovers, off-Site accidents involving transport vehicles, 

spills or other incidents that may be immediately dangerous to human health and safety of on-Site 

personnel and nearby residents and/or the environment. 

2. Pre-Emergency Planning 

2.1 Coordination with Outside Parties 

During any emergency events on-Site, GHD may coordinate and communicate with the following 

authorities (as necessary): 

 USEPA Region 6 

 Harris County Sheriff 

 Channelview Fire Department 

 Texas Commission on Environmental Quality (TCEQ) 

 Texas Railroad Commission (TRRC) 

A meeting with these authorities may be requested and conducted by the Respondents prior to the 

commencement of intrusive Remedial Action (RA) activities at the Site, in order to facilitate a 

coordinated, integrated, and timely response for any emergencies that may occur during intrusive 

field activities which represent a potential for release of hazardous material. Topics that will be 

discussed/reviewed at the meeting will include the following: 

 Site history/historical response actions 

 Nature and extent of contamination 

 Nature and duration of anticipated RA field activities 

 Health and Safety Plan (HASP) contents 
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 ERP contents 

 Transportation Routes 

 Emergency response support that can be provided by local emergency response authorities 

A copy of the sign-in sheet for those authorities whom attend the meeting will be maintained on file 

at the Site. 

2.2 Initial Notification Procedures 

To minimize hazards to human health and safety and/or the environment, in the event of a fire, 

explosion, spill, or release involving a hazardous substance including oil, raw materials and 

by-products, or hazardous waste, it is the responsibility of on-Site personnel to immediately report 

any such releases to the Site Supervisor. The Site Supervisor will be responsible for implementing 

emergency procedures, if necessary, and for notification of appropriate project specific contacts and 

local emergency response authorities listed in Table 1. 

2.3 Emergency Contacts 

The emergency telephone numbers for the local emergency response authorities and other local, 

state, and federal authorities are presented in Table 1. The closest hospital to the Site is located 

approximately 9 miles east of the Site, in Baytown, Texas. The emergency telephone numbers and 

the emergency route to the hospital will be posted at the Site prior to commencement of activities 

and are included in the Site HASP. 

Table 1 Emergency Information 

EMERGENCY INFORMATION 

Contact Phone Number Site Location, Hospital & Clinic Directions 

Local Police: 

 
Harris County Constable 
 
Baytown Police Department 

911 
 

(713) 637-0014 
 

(281) 422-8371 
 

Southern Impoundment: 

 
18003 Market St. 
Channelview, Texas  77530 
(29.791692, -95.066069) 
 
Northern Impoundment: 

 
29°47'40.41"N, 95° 3'48.30"W 

Local Fire Department: 
 

Channelview Fire Department 
 

911 
 

(281) 452-5782 

Ambulance 911 

Local Hospital:  
Houston Methodist Baytown Hospital 

 
Address: 
4401 Garth Rd. 
Baytown, Texas  77521 
 

 
 
 

(281) 420-8600 

Hospital Directions: 

 
 Get on I-10 East (1.4 mi) 
 Keep right at fork to continue on TX-330 Spur 

South following signs for Baytown (1.6 mi) 
 Take the Wade Rd/Baker Rd exit (0.2 mi) 
 Merge onto Decker Dr. (1.1 mi) 
 Turn left onto W Baker Rd (2.1 mi) 
 Turn right (400 ft.) 
 Turn right (351 ft.) 
 Turn right at the 1st cross street (128 ft.) 
 Destination will be on the right 

Driving Time: 14 minutes  
Driving Distance: 7.9 miles  
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EMERGENCY INFORMATION 

Contact Phone Number Site Location, Hospital & Clinic Directions 

Work Care Clinic: 
Occupational Healthcare 

 
Address: 
610 S. Main St. 
Highlands, Texas  77562 
 

 
 
 

(281) 843-2441 

Occupational Healthcare Directions: 
 

 Merge onto I-10 East (1.3 mi) 
 Take exit 787 for Crosby - Lynchburg Rd 

(0.1 mi) 
 Use any lane to turn left onto 

Crosby - Lynchburg Rd/S Main St 
 Continue to follow S Main St and 

destination will be on the left 
 

Driving Time: 7 min 
Driving Distance: 3.9 miles 
 

National Poison Center 800-222-1222 

National Response Center 800-424-8802 

State Emergency Response System (512) 424-2138 

EPA Environmental Response Team (201) 321-6600 

MIMC Contact 

Judy Armour 
Work: 

Cell: 
IP Contact 

Phil Slowiak 
Work:  

Cell:  
 

 
 

(770) 409-7406 
(404) 915-8160 

 
 

(901) 419-3845 
(901) 604-1952 

Project Manager 

Charles Munce 
Work: 

Cell: 
 

 
 

(225) 292-9007 
(225) 773-5770 

Assistant Project Manager 

Janie Smith 
Work: 

Cell: 
 

 
 

(225) 296-6550 
(919) 260-8533 

Site Supervisor 

Gustavo Douaihi 
Work: 

Cell: 
 

 
 

(225) 292-9007 
(225) 772-0258 

 

GHD - Incident Reporting Hotline 
 
Please call (866) 529-4886 and provide: 

 

 Name and location of caller 

 Description of incident 

 Name of any injured persons 

 Description of injuries 

 Phone number for return call 
GHD - Incident Reporting Hotline 
 
Please call (866) 529-4886 and provide: 

 

 Name and location of caller 

 Description of incident 

 Name of any injured persons 

 Description of injuries 

 Phone number for return call 

GHD Regional Safety & Health Manager  

Vicky Pickard 
Work: 

Cell: 
 

 
 

(832) 485 5215  
(832) 693-1177 

Other Contact - GHD 

Jason Curole 
Work: 

Cell: 
 

 
 

(225) 292-9007 
(504) 858-6826 

Person to verify hospital route 

Gustavo Douaihi 

Signature 
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3. Emergency Recognition and Prevention 

This section describes the methods and procedures to be used to recognize and prevent or 

minimize the adverse effects of any releases of hazardous materials that may occur at the Site. 

3.1 Emergency Recognition  

On-Site personnel will be prepared to recognize and report to the Site Supervisor any incident 

(e.g., fire, explosion) or releases of hazardous materials which may endanger human health and 

safety or the environment. Specifically, when personnel discover such an incident or release of a 

hazardous material, the following procedures will be followed: 

 Report the incident/release to the Site Supervisor 

 The Site Supervisor will determine if the incident/release represents an emergency and, if so, will 

immediately notify the Project Manager and local emergency response authorities, if necessary 

Personnel in the affected area(s) will immediately evacuate the area of release or the Site in 

accordance with the "Evacuation Procedures", presented in Section 6. 

3.2 Release Prevention Measures 

The following procedures/measures will be implemented at the Site to prevent potential releases of 

or minimize the impact of releases of hazardous materials: 

 Hazardous operations will not be conducted when meteorological conditions, (e.g., wind 

speed/direction or precipitation) would result in a significant risk to human health and safety or 

the environment, should a release occur. 

 All potential hazardous material generated during activities (i.e., impacted soils, dewatering 

fluids, decontamination fluid, used PPE, etc.) will be placed onto the appropriate staging pads or 

placed in compatible containers. 

 The Site Supervisor will be accountable for hazardous materials spill/release prevention, and is 

responsible for properly instructing on-Site personnel in the operation and maintenance of 

equipment to prevent the discharges of hazardous materials. 

 A supply of spill/release response materials and emergency safety equipment will be stored at 

the Site during activities to immediately respond to releases/emergencies. 

 On-Site personnel will be capable of providing immediate response in order to contain and/or 

mitigate spills and releases.  

 If necessary, a meeting will be conducted with local emergency response authorities in order to 

facilitate a coordinated, integrated and timely response for any emergencies that the On-Site 

personnel is unable to contain and/or control. 
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4. Personnel Roles 

This section of the ERP describes the various personnel roles, responsibilities, lines of authority and 

communication procedures that will be followed by on-Site personnel involved in responses to 

incidents or emergencies. 

4.1 Site Supervisor 

The Site Supervisor is responsible for implementing on-Site emergency response procedures and 

directing the on-Site and emergency personnel. All on-Site personnel and their communications will 

be coordinated through the Site Supervisor. Specific duties of the Site Supervisor are as follows: 

 Initially identify the source and character of the incident and the type and quantity of any release. 

Assess possible hazards to human health or the environment in consultation with the Safety and 

Health Officer that may result directly from the problem or its control. 

 If the incident may threaten human health or safety of on-Site personnel, immediately determine 

whether evacuation of the Site is necessary in consultation with the GHD Project Manager and 

EPA Remedial Project Manager (RPM). 

 If the incident does not threaten human health or safety of on-Site personnel or nearby residents 

or the environment, determine if on-Site personnel can contain or control the incident or release. 

If not, notify local emergency response authorities identified above in Table 1. 

 Direct on-Site personnel to control the incident or release until, if necessary, outside emergency 

response help arrives. Specifically ensure that the location where the incident/release occurred 

and the surrounding area are evacuated and all operations in the vicinity of the incident are 

discontinued to ensure that fire, explosions, or spills do not spread. Direct Site personnel not 

involved in emergency response actions to avoid the area of the incident and leave emergency 

control procedures unobstructed and ensure protected personnel are on standby for emergency 

rescue, if necessary. 

 If hazardous materials have been released or produced through control of the incident, ensure 

that containers of material are removed or isolated from the immediate location of the 

emergency. 

 Per regulations developed under the Comprehensive Environmental Response Compensation 

Liability Act (CERCLA) of 1980 (Superfund), a spill/release of one pound or more of any 

hazardous substance for which a reportable quantity has not been established and which is 

listed under the Solid Waste Disposal Act, Clean Air Act, Clean Water Act, or Toxic Substances 

Control Act (TSCA), will be reported. 

 Determine, in consultation with the Safety and Health Officer, when the emergency has passed 

and initiate an "all clear" signal to notify Site personnel of such. 

 Ensure that all emergency equipment used is decontaminated, recharged, and/or fit for its 

intended use before Site operations are resumed. 

 Record time, date, and details of the incident, and submit a written incident report to the EPA 

within 20 days of the release, if the release is at or above reportable quantities. 
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4.2 Health and Safety Officer 

This individual will be responsible for identifying and evaluating actual and potential hazards and 

provide oversight of emergency response actions with respect to the safety of operations being 

conducted. The Health and Safety Officer will report directly to the Site Supervisor. Specific duties of 

the Health and Safety Officer are as follows: 

 Conduct an initial assessment of the spill/release to identify chemical(s) and potential physical 

hazard(s) of the emergency response actions. 

 Perform necessary air monitoring to determine levels of exposure and necessary protective 

equipment for emergency personnel and evaluate the potential for off-Site migration of airborne 

contaminants. 

 Present a safety briefing to on-Site personnel to inform them of the actual and potential hazards 

of the emergency spill/release response and required levels of personnel protective equipment. 

 Identify use of any engineering controls, (e.g., ventilation, remote handling devices, etc.), to 

control overexposure of personnel to hazardous substances. 

 Identify work zones to be established by on-Site personnel. 

 Investigate any injuries or illnesses as a result of accidents occurring during the emergency 

response. 

 Observe the safety of clean-up procedures and ensure appropriate PPE requirements are being 

adhered to. 

 Determine that it is safe for personnel to return to the affected area after emergency response 

action are completed. 

Maintain a log of safety briefings, air monitoring, safety observations, and other important issues 

relevant to safety. 

4.3 On-Site Personnel 

The Site Supervisor will be responsible for directing the on-Site personnel in emergency response 

operations. 

The on-Site personnel will respond initially to all emergency incidents. Priorities of on-Site personnel 

will be to protect human health and safety of on-Site personnel and nearby residents, and then the 

environment. Concentration will be placed on preventing the spill/release from spreading to nearby 

areas. The spill/release response efforts will be carried out until, if necessary, arrival of the 

appropriate local emergency response authorities. Specific duties of the on-Site personnel are as 

follows: 

 Clear the area of all personnel not actually involved in responding to the spill/release, and 

remove any injured persons from the area such that medical treatment can be administered by 

qualified first-aid trained personnel. Prior to allowing treatment of injured persons by first-aid 

trained personnel, decontamination of the injured persons will be performed. On-Site personnel 

will be responsible for ensuring that the level of decontamination reflects the extent of injury and 

level of contamination. 
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 Establish appropriate work zones for emergency response as directed by the Health and Safety 

Officer. 

 Control the incident or release at the direction of the Site Supervisor, until, if necessary, outside 

emergency response help arrives. 

The Site Supervisor will appoint or designate, as necessary, on-Site personnel to assist in the 

following efforts: 

 Notification of local emergency response authorities. 

 Site evacuation and accounting of personnel and visitors. 

 Assuring that personnel not involved in the emergency response and clean-up activities are kept 

a safe distance from the spill/release area and do not interfere with operations. 

 Maintaining on-Site traffic lanes for emergency response vehicles. 

 Sampling efforts to determine the extent of contamination and clean-up efforts. 

 Proper containerization, labeling and staging of any recovered hazardous materials. 

 Assisting in decontaminating, recharging or replacing all emergency equipment used during the 

emergency response. 

 Assisting in returning personnel to their work areas after the "all clear" signal is given. 

5. Severe Weather Preparation 

The Site Supervisor will administer four different preparation phases if severe weather including a 

tropical depression, tropical storm, or hurricane is anticipated to make landfall in the general vicinity 

of the Site based on the National Hurricane Center advisories. The phases and associated 

procedures are defined below and should be followed to protect the Site and personnel in the event 

of severe weather. 

Phase I Preparation 

Tropical depression, tropical storm, or hurricane landfall in the southeast Texas vicinity is predicted 

to have 50 mph winds affect the Channelview Area in 86 to 98 hours. The Site Supervisor will 

execute the following: 

 Monitor the weather forecast for updated hurricane predictions 

 Consider suspending all non-essential Site activities and deliveries 

 List all work necessary to control loose materials/equipment from potential damage (water or wind) 

 Verify that all supplies needed to secure the Site are available 
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Phase II Preparation 

Tropical depression, tropical storm, or hurricane landfall in the southeast Texas vicinity is predicted 

to have 50 mph winds affect the Channelview Area in 74 to 86 hours. The Site Supervisor will 

execute the procedures outlined in Phase I and, in addition, will execute the following: 

 Suspend all non-essential Site work 

 Consider timing of a complete suspension of Site work 

 Secure or remove Site equipment that could be damaged by the storm (i.e., small totes, drums, 

vehicles, monitoring instruments, etc.) 

Phase III Preparation 

Tropical depression, tropical storm, or hurricane landfall in the southeast Texas vicinity is predicted 

to have 50 mph winds affect the Channelview Area in 62 to 74 hours. The Site Supervisor will follow 

the procedures outlined in Phases I and II and, in addition, will execute the following: 

 Cancel all deliveries 

 Suspend all Site work and shutdown and move equipment off-Site, as necessary 

 Take all records off-Site 

 Backfill any open excavation 

Phase IV Preparation 

Tropical depression, tropical storm, or hurricane landfall in the vicinity of southeast Texas is 

predicted to have 50 mph winds affect the Channelview Area in 48 to 62 hours. The Site Supervisor 

will follow the procedures outlined in Phases I, II, and III and, in addition, will execute the following: 

 Evacuate all personnel from the Site 

 Suspend all work activities until the Site Supervisor, in coordination with the GHD Project Manager 

and EPA RPM, determines the Site safe for re-entry 

5.1 Re-entry Procedure 

The Site Supervisor, in coordination with the Respondents, will determine the appropriate time for 

personnel to return to the Site. Site personnel will not access the Site until the Site Supervisor 

approves entry. 

Federal, state, and local government agencies and law enforcement officials have agreed to 

recognize specific identification from critical infrastructure owners and operators, and their 

contractors, subcontractors, and assignees that seek access into a closed emergency area. Once 

identity has been verified, access is granted at the discretion of agency or official representatives 

(e.g., law enforcement, National Guard). The following is a list of identification that may be required 

to gain access at checkpoints: 

1. A valid State Driver’s License and company-issued photo ID 

2. Transportation Worker Identification Credential (TWIC) Card 
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3. Marked company vehicles 

4. Letter of Access (LOA) issued by the company (with verified phone number) stating that the 

person and vehicle is authorized 

Once the local authorities have granted access, the Site Supervisor, in coordination with the 

Respondents, can then determine the appropriate time for personnel to return to the Site. Site 

personnel will not access the Site until the Site Supervisor approves entry. 

5.2 Site Inspection 

Once it is determined that the Site is safe to access, GHD personnel will mobilize to the Site to 

complete a post-hurricane Site inspection. GHD will document Site conditions with photographs and 

field notes. GHD will note any damage or impact to the Site materials or equipment, determine 

approximate high water levels, and/or obtain relevant information from any local residents that may 

have stayed in the area during the storm. If necessary, GHD will prepare a Site Inspection Report for 

submittal to EPA that includes documentation of the Site conditions and photographs. 

6. Evacuation Route and Procedures 

Emergencies require prompt and deliberate action. In the event of a hazardous material 

spill/release, it will be necessary to follow an established set of procedures. Such established 

procedures will be followed as closely as possible; however, in specific emergency situations, the 

Site Supervisor may deviate from the procedures to provide a more effective plan for bringing the 

situation under control. The Site Supervisor is responsible for determining which situations require 

Site evacuation. 

This section describes the procedures which will be employed to ensure on-Site personnel and 

nearby residents are not exposed to hazardous conditions arising out of releases of hazardous 

materials. No single recommendation can be made for evacuation or safe distances due to the 

nature of the work. Safe distances can only be determined at the time of an emergency, based on a 

combination of Site and incident conditions. However, the following measures are established to 

serve as general guidelines. 

6.1 Minor Releases Requiring Limited Evacuation 

In the event of minor releases (small spills of low toxicity) of hazardous materials, personnel will 

evacuate the immediate area and report to the Contaminant Reduction Zone (CRZ). The signal to 

evacuate a limited area in the case of a minor release will be one short blast using an air horn or 

verbal communication. Small spills or leaks from a container will require initial evacuation of at least 

35 feet in all directions to allow for clean-up and to prevent exposure. After initial assessment of the 

extent of the release and potential hazards, the Site Supervisor, in consultation with the Health and 

Safety Officer, will determine the specific boundaries for evacuation. Appropriate steps such as 

caution tape, rope, traffic cones, or barricades will be used to secure the boundaries. 

<m11 5 rt 



 

GHD | Emergency Response Plan | 11187072 (2) | Page 10 

6.2 Major Release Requiring Evacuation of the Site 

In the event of a major hazardous material release (large spills of high toxicity), personnel will be 

evacuated from the Site. Three short blasts using an air horn will be used to notify on-Site personnel 

to evacuate the Site in case of major releases requiring evacuation of the Site. Site evacuation will 

be initiated by the Site Supervisor, in consultation with the GHD Project Manager and EPA RPM. 

However, if necessary, the Site Supervisor will initiate Site evacuation, as necessary, to protect the 

health and safety of on-Site personnel. 

6.3 Site Evacuation Route 

The Site evacuation route will be identified daily during tailgate safety meetings (TGSM) due to 

changing Site conditions, work activities, and weather factors. A secondary evacuation route will 

also be identified during the TGSM. 

6.4 Evacuation Procedures 

In the event Site evacuation is necessary, the following actions will be undertaken: 

 The signal for Site evacuation will be activated (three short blasts using an air horn). 

 No further entry of visitors, contractors, or trucks will be permitted. Vehicle traffic within the Site 

will cease to allow safe exit of personnel and movement of emergency equipment. 

 ALL personnel, visitors, and contractors will immediately leave through the identified primary or 

secondary evacuation route. 

 No persons will remain or re-enter the Site unless to carry out their emergency duty procedures. 

Those within the Site area will normally only include emergency response personnel or other 

emergency teams (e.g., fire department). 

 Immediately upon exit, ALL personnel, visitors and contractors will be accounted for by the Site 

Supervisor or designee. 

 The names of emergency response team members and/or other emergency team members 

involved in emergency response will be reported to the Site Supervisor. 

 Re-entry into emergency areas, to find persons not accounted for will not be attempted. 

 Re-entry into the Site will be made only after an "all clear" signal is given by the Site Supervisor. 

At his/her direction, a signal or other notification will be given for re-entry into the Site. 

7. Emergency Site Security and Control 

Implementation of security procedures will begin with the notification that an emergency has 

occurred. When it is necessary to evacuate personnel from the Site or an area, security measures 

will be implemented to safely remove personnel and to secure the area from re-entry. Emergency 

security is necessary to prevent the exposure of unprotected personnel to Site hazards and to avoid 

interference with emergency response actions. On-Site personnel will immediately take steps to 

secure the spill/release area and establish safe boundaries (i.e., work zones). Three work zones will 
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be established at the direction of the Health and Safety Officer. The three zones are defined as 

follows: 

 Support Zone (SZ) - The uncontaminated area where emergency response personnel should not 

be exposed to hazardous conditions. 

 Contaminant-Reduction Zone (CRZ) - The area where decontamination takes place. 

 Exclusion Zone (EZ) - The contaminated area/emergency response area. 

7.1 Delineation of Work Zones 

Delineation of these three zones will be based on sampling and monitoring results, pre-determined 

area that will be excavated and on an evaluation of potential routes and amount of contamination 

dispersion in the event of a release. Movement of personnel and equipment among these zones will 

be minimized and restricted to access control points to prevent cross contamination from 

contaminated areas to clean areas. Work zones will be clearly marked by lines, placards, hazard 

tape, construction cones and/or signs, or enclosed by physical barriers such as fences, or ropes. 

7.2 Buddy System 

The use of a buddy system will be implemented where activities are performed in the EZ. The buddy 

will be able to: 

 Provide his or her partner with assistance. 

 Observe his or her partner for signs of chemical exposure or heat stress. 

 Periodically check the integrity of his or her partner's protective clothing. 

 Notify the Site Supervisor or others, if emergency help is needed. 

The buddy system alone may not be sufficient to ensure that help will be provided in an emergency. 

Whenever possible, personnel in the EZ will be in line-of-sight contact or communications contact 

with the Site Supervisor or designee in the SZ. 

7.3 Communication Systems 

A system of communication, as described below, will be established at the hazardous material 

spill/release scene. The communication system will address both internal communication among 

on-Site personnel and external communication between on-Site and off-Site personnel. 

7.3.1 Internal Communication 

Internal communication will be used to: 

 Alert emergency response personnel members to emergencies. 

 Pass along safety information, such as the next rest period, air change, heat-stress check, etc. 

 Communicate changes in the work to be accomplished. 

 Maintain Site control. 
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The Site Supervisor will be responsible for determining the proper methods of communication at the 

Site. The Site Supervisor will also be responsible for instructing all on-Site personnel on the use of 

the selected communication methods. 

7.3.2 External Communication 

An external communication system between on-Site and off-Site personnel will be implemented to: 

 Coordinate emergency response. 

 Report to management. 

 Maintain contact with essential off-Site personnel. 

 The primary means of external communication will be by telephone. 

8. Emergency First Aid and Medical Treatment 

Any personnel requiring emergency medical attention will be evacuated immediately from EZs and 

CRZs. Personnel will not enter the area to attempt a rescue if their own lives would be threatened. 

The decision whether or not to decontaminate a victim prior to evacuation is based on the type and 

severity of the illness or injury and the nature of the contaminant. If decontamination does not 

interfere with essential treatment, it should be performed. 

If decontamination can be performed, observe the following procedures: 

 Wash external clothing and cut it away. 

If decontamination cannot be performed, observe the following procedures: 

 Wrap the victim in blankets or plastic to reduce contamination of other personnel and emergency 

vehicles. 

 Alert emergency (i.e., 911) and off-Site medical personnel of potential contamination; advise 

them to implement decontamination procedures. 

 Send Site personnel familiar with the incident and chemical safety information, (e.g., SDS). 

 Transport victim to the medical facility along the predefined route. 

8.1 Emergency Medical Actions 

If actual or suspected serious injury occurs, these steps will be followed: 

 Remove the exposed or injured person(s) from immediate danger. 

 First aid to be rendered at on-Site personnel discretion. Decontaminate affected personnel after 

critical first aid is given. 

 Notify Site Supervisor and Health and Safety Officer of incident. 

 Obtain emergency medical services or ambulance transport to the hospital. 
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 Other personnel in the work area will be evacuated to a safe distance until the Site Supervisor 

determines that it is safe for work to resume. If there is any doubt regarding the condition of the 

area, work shall not commence until all hazard-control issues are resolved. 

8.2 First Aid 

Qualified personnel may give first aid at their discretion and stabilize an individual needing 

assistance. Professional medical assistance will be obtained at the earliest possible opportunity. 

To provide first-line assistance to emergency response personnel in the case of sickness or injury, 

the items identified in Section 8, will be made immediately available. 

8.3 Emergency Numbers 

In the event of an emergency medical incident the telephone numbers provided in Table 1 shall be 

available to summon for assistance. 

9. Emergency Alerting and Response Procedures for 

On-Site Incidents 

In the event of an emergency involving an on-Site hazardous material spill or release, the following 

general procedures will be used for rapid and safe response and control of the situation. 

9.1 Emergency Alerting Procedures 

If on-Site personnel discover a chemical spill or process upset resulting in a vapor or material 

release, they will immediately notify the Site Supervisor. When contacted, the Site Supervisor will 

obtain information pertaining to the following: 

 The material spilled or released. 

 Location of the release or spillage of hazardous material 

 An estimate of quantity released and the rate at which it is being released. 

 The direction in which the spill/release or vapor or smoke release is heading. 

 Any injuries involved. 

 Fire explosion or chemical reaction or possibility of these events. 

 The area and materials involved and the intensity of the fire or explosion. 

This information will help the Site Supervisor to assess the magnitude and potential seriousness of 

the spill or release. 

9.2 Emergency Response Procedures 

The initial response to any emergency will be to protect human health and safety, and then the 

environment. Identification, containment, treatment, and disposal assessment will be the 

secondary response. 
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If a spill/release is not contained within a dike or sump area, (e.g., drum staging area or 

decontamination pad) an area of isolation will be established around the spill/release. The size of the 

area will generally depend on the size of the spill/release and the materials involved. If the 

spill/release is large or is highly toxic, an initial isolation of at least 100 feet in all directions will be 

used. Small spills or leaks of low toxicity will require evacuation of at least 35 feet in all directions to 

allow clean-up and repair and to prevent exposure. When any spill/release occurs, only those 

personnel involved in overseeing or performing emergency operations will be allowed within the EZ 

or CRZ (see Section 7, Emergency Site Security and Control). 

If the spill/release results in the formation of a toxic vapor cloud (by reaction with surrounding 

materials or by outbreak of fire or due to high vapor pressures under ambient conditions), further 

evacuation will be enforced. An area at least 500 feet wide and 1,000 feet long will be evacuated 

downwind if volatile materials are spilled. This may be modified based on air monitoring performed 

by the Health and Safety Officer. 

If the control and clean-up of a spill or release is within the capabilities of the on-Site personnel, and 

it does not threaten human health or safety of on-Site personnel or nearby residents, local 

emergency response authorities will not be notified, unless the release migrates beyond the 

perimeter of the Site. This decision will be made by the Site Supervisor in consultation with the GHD 

Project Manager and EPA RPM, if practicable. 

Any release occurring from drums or other containers containing solid wastes will be placed into 

approved containers and will be labeled as to its contents and transferred to the on-Site staging area 

pending treatment and/or off-Site disposal. 

In the event of spilled liquid, the spilled liquids will be confined to the immediate area of the spill and 

the liquids will be pumped, with the use of a portable hand pump, into an overpack drum or tank (or 

similar container). The spilled liquids will be confined by diking around the spill with native material 

or with an inert absorbent. Any residual liquids which cannot be pumped will be absorbed with a 

sufficient quantity of inert absorbent to ensure that no free liquids remain. Containers which are 

generated will be labeled as to contents and transferred to the on-Site drum staging area pending 

treatment and/or off-Site disposal. If the spilled liquid consisted of non-aqueous phase liquids 

(NAPL) or highly toxic waste, the spilled material and visibly affected soils will be immediately 

excavated, placed in drums and transferred to the staging area. If the spilled liquid consisted of 

decontamination water, the decision to excavate the visibly affected soils will be based on whether 

the water was generated from a source known to exhibit contamination. 

If the Site Supervisor determines that the control and clean-up of a spill or release is not within the 

capabilities of the on-Site personnel or the spill or release may threaten human health or safety of 

on-Site personnel or nearby residents or may potentially migrate beyond the Site perimeter, the 

911 dispatcher will be immediately notified. Evacuation of all potentially affected Site areas or the 

Site will be initiated by the Site Supervisor. Evacuation of potentially affected nearby residents will 

be initiated by the proper local emergency response authorities as soon as possible. 
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10. Personal Protection and Emergency Equipment 

10.1 Personal Protective Equipment 

Emergency response personnel entering an EZ for emergency spill/release response will, depending 

on the task and exposure potential, wear one of the protection levels as described in the HASP as 

directed by the Health and Safety Officer. 

10.2 Emergency Equipment 

The following emergency equipment will be available for deployment during emergencies/releases of 

hazardous materials if needed. 

10.2.1 Air Monitoring Equipment 

The following equipment list includes direct reading instrumentation that may be used in emergency 

situations to assess the degree of environmental hazard. This equipment will only be used by the 

Safety and Health Office, Site Supervisor, or other specially trained designees. This equipment will 

be stored, charged and ready, for immediate use in evaluating hazardous chemical concentrations. 

Equipment Name Application 

Photoionization detector (PID) with an 
11.7 eV lamp. 

Measures total undifferentiated organic 
chemical concentrations. 

Real-Time Digital Particulate Monitor such 
as a MIE DataRAM. 

Measures particulate levels. 

10.2.2 Emergency Response Clean-Up Equipment 

A sufficient supply of the following emergency response clean-up equipment will be inventoried and 

maintained at the Site for spill/release control: 

 "Diatomite" or equivalent to solidify/absorb liquid spills. 

 Sorbent sheets (diapers) to absorb liquid spills. 

 Hand tools. 

 Empty drums for containerizing recovered liquids and soils. 

The bulk of the above materials will be staged in the SZ. Smaller quantities will be staged, as 

necessary, in each active work area in the EZ during activities. 

10.2.3 Emergency Safety Equipment 

The following equipment will be staged at the Site, during active RA activities, to provide for safety 

and first aid: 

 Air horn. 

 Additional PPE equipment. 

 Potable water. 
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 OSHA approved first aid kit sized for a minimum of ten people. 

 Portable emergency eyewash/shower. 

 20-pound ABC type dry chemical fire extinguishers (one per each piece of heavy equipment). 

11. Response Follow-Up 

Following all emergency response actions and activation of this plan, the Site Supervisor will 

conduct a debriefing session for all key individuals involved. The response will be evaluated and 

response plans revised, if necessary. Corrective actions will be listed where procedures were 

inadequate or need improvement. Responsible persons will be listed and held accountable for 

follow-up. The Site Supervisor will prepare an incident report, fully documenting any release of 

hazardous material, at or above reportable quantities, and response actions taken. 
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